GIAO TRINH

MAY CAT & MAY DPIEU KHIEN THEO
CHUONG TRINH SO



LOINOI PAU

Gi4o trinh May cat va may diéu khién theo chwong trinh s6 dugc bién soan trén
co s& " Chuong trinh day nghé trinh d6 Cao dang nghé cit got kim loai ". Gido trinh
la mot phan trong noi dung ciia chuyén nganh dao tao vi vay ngudi day va nguoi
hoc can tham khao thém cac tai liéu c6 lién quan dbi vai nganh hoc dé viéc st dung
cd hiéu qua hon .

Muc tiéu mén hoc cung cap cho hoc sinh- sinh vién nhiing kién thtrc co ban nhat
va c6 hé théng trong cac may cong cu nham phuc vu cho viéc hoc tap, nghién ctu ,
thuc tap tay nghé va la co so phat trién nang cao nghé nghiép sau khi tét nghiép.

Hién nay, trong su nghiép céng nghiép hoé , hién dai hoa dat nugc may cat va
may diéu khién theo chuong trinh s6 la thiét bi chu chét trong cac doanh nghiép va
phan xudng co khi dé ché tao ra cac may moc , khi cu , dung cu va céc san pham
khac dung trong san xuét va doi sdng .

Can bo ky thuat va cong nhan nghé Cat got kim loai duoc dao tao phai cd kién
thirc co ban , dong thoi phai biét van dung nhitng kién thirc d6 dé giai quyét nhiing
van dé cu thé trong thuc té san xuat nhu sir dung , sta chira , 1ap rap ... 'Voi muc
dich d6, tai liéu cung cap nhitng ly thuyét co ban nhét trong linh viec may cong cu
cit got. Gido trinh dugc bién soan véi dung lugng 60 tiét, bao gom :

Chuong 1. Gidi thi€éu chung

Chuong 2. Céc co cau dién hinh.

Chuong 3. Mdy tién ren vit .

Chuong 4. My khoan.

Chuong 5. May doa .

Chuong 6. May phay.

Chuong 7. May bao-xoc-chudt .

Chuong 8. My mai.

Chuong 9. May gia cong riang va Chuong 10. May diéu khién chuong trinh s6

Gi4o trinh dugc bién soan cho di twgng 1a hoc sinh —sinh vién, do tinh chat
phirc tap cua cdng viéc bién soan chac chan khong thé tranh khoi nhitng chd chua
thoa dang, nhiing khiém khuyét. Rat mong ngudi st dung gop y kién. Xin chan

thanh cam on .

TAC GIA



CHUONG 1: GIOI THIEU CHUNG

Muc tiéu:

+ Phan loai dugc may cong cu theo tiéu chuan Viét Nam va 1SO.

+ Giai thich dugc cac ky hiéu may.

+ Trinh bay duoc cac chuyén dong trén may cong cu.

+ Viét dugc phuong trinh xich truyén dong.

+ Tinh dugc banh ring thay thé.

+ Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, chi dong va tich cuc sang tao
trong hoc tap.

1. PHAN LOAI VA KY HIEU MAY CAT KIM LOAI:

1.1.Phan loai may:

C6 nhiéu cach phan loai may cong cy:

- Theo mtrc @6 pham vi sur dung c6: may van nang, may chuyén mon hoa, may chuyén
ding, may to hgp. Mac van niang ¢ day chi c6 gigi han trong pham vi cdng nghé, ddi
tuong gia cong. Vi du: tién ren vit van nang, phay van nang...c6 thé van ning rong lam
nhiéu viéc nhu tién, khoan, mai...nhu may 1A05 c6 thé tién, khoan, phay.

- Theo muc ty dong hoa: c6 may ban tu dong, tu dong.

- Theo cip chinh xac: ¢ cip chinh xac thudng, cao va dic biét cao. Theo tiéu chuan
Viét Nam, may cong cu ¢6 5 cap chinh xac: cap E 1a cap chinh xac thuong, cap chinh
xéac ting D, cip chinh xac cao C, dic biét cao B va siéu chinh xac A(cha yéu la cac
may truong).

- Theo trong luong: loai nhe ¢6 trong luong | tan, loai trung binh ti 10 tan, loai nang tir
10 dén 30 tan, may hang nang tir 30 dén 100 tan, loai cuc ning hon 100 tin( may tién
dang cuc nang cd trong luong toi 1600 tan).

1.2.Ky hi¢u may:

Ky hiéu may ghi ré nhdm may bang chix cai ghi ¢ dau tién, kiéu may ghi bang mét chi
s6 tiép theo, hai s6 tiép theo chi kich thuéc quan trong cho sir dung va néu thém chir
cai ndo d6 nira 12 chi rd chirc nang, mirc d6 tu dong, @6 chinh xac va su cai tién may .
Vidu: May T620A

- Chwr cdi T - may tién

- S6 6 - van ning

- S6 20 - chi chiéu cao tAm may 1a 200 mm, twong Gng véi duong kinh gia cong 16n
nhét 1a 400 mm.

- Chit céi A chi sy cai tién tir may T620.

- Nudc ta dung chir cai dau tién dé ky hiéu tén may(T- tién; KD - khoan doa; M — mai;
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TH - t6 hop; P — phay; BX - bao xoc; C- cit dut ....)

- Nuéc Nga ciing ky hiéu twong tw, nhung khong dung chir cai dau tién, ma thay bang
s6 (I- tién; 2- khoan , doa , t6 hop; 3- mai ...)

- Mbi nuéc ¢d mot ky hiéu may khac nhau.

2.CAC LOAI CHUYEN PONG TRONG MAY CAT KIM LOAI:

2.1. Chuyén dong tao hinh(chuyén dong co ban) va chuyén dong phu:

Mai chi tiét can c6 kich thudc va hinh dang nhét dinh. B&é mat chi tiét c6 nhiéu dang
khac nhau nhu mat try, mat cdn, mat cau ...

Bé& mit chi tiét thuong 1a mat tron xoay , dugc tao boi mot duong bét ki, dugce quay
mét vong quanh mot dudng thang c¢b dinh. Puong bat ki d6 goi 1a duong sinh cua mat
tron xoay . Puong thang ¢ dinh goi la truc quay caa mat tron xoay. Mot diém caa
duong sinh khi quay, s& tao thanh mét duong tron ¢ tdm nam trén truc quay goi la
duong chuan .

- Néu duodng sinh 1a duong thang song song Vvéi truc quay, sé tao thanh mit try tron
xoay .

- Néu duong sinh 1a duong thang cit truc quay, sé tao thanh mat non tron xoay.

Phan 16n cac bé mat duoc tao bai duong chuan (c) va duong sinh (s) rd rang. Viéc goi
1a dudng sinh va dudng chuan chi 1a twong d6i, & ddy véi muc dich 1a ¢é dé phan loai
bé mit chi tiét, tir &6 tim ra phuong phap gia cong, tc 1a tim cach tao ra chuyén dong
tao duong chuan va dudng sinh .

Bé mat gia cong trén may cong cu cd thé chia lam ba dang co ban sau : tron xoay, mat
phang va dang bé mat khac.

2.1.1.Dang bé mit tron xoay:

Mt tron xoay c6 thé 14 mat ngoai, mat trong hoic phdi hop nhu mat try, mat con, mat
dinh hinh, mat ren. Cac dang bé mat nay c6 duong chuan (c) 1a duong tron va duong
sinh (s) 1a duong thang hozc duong chuan 1a dudng tron va duong sinh 1a dudng cong
hay duong gdy khac .

Tuy thudc vao vi tri twong quan giira truc chuan 00 va dudng sinh sé tao ra duoc cac bé
mat khac nhau .

Hinh a : duong sinh song song vai truc tao ra mat tru .

Hinh b : duong sinh cét truc tao ra mat con .

Hinh ¢ : duong sinh chéo nhau vai truc tao ra mat hy- péc-bén




Trudng hop dudng sinh c6 dang bt ky s& tao ra bé mat tron xoay. Hinh v& dudi thé
hién chi tiét c6 dang tron xoay dinh hinh mat ngoai. Pudng sinh mat ngoai mat ngoai

gom cac doan thang ab, dudng cong be, doan thiang cd, dudng cong de, doan thang eg,

16 bén trong la mat tron xoay .

Dang mit cau c6 thé hiéu hai y : ¢6 tdm chuan [a O hoic truc chuan 0101, dudng sinh
la nira vong tron ban kinh r .

Gia cong cac dang bé mat tron xoay thudng thuc hién trén cic mdy tién, may khoan,
may mai tron .

2.1.2.Dang mit phing:

M3t phang & ddy ta qui udc c¢6 duong chuan 1a thang . Duong sinh c6 thé 1a bat ky .
Puong sinh thang tao ra mat phang (hinh a).

Puong sinh gay khic , tao thanh mat phiang gay khac nhu thanh rang ( hinh b ) truc
hoac rénh then hoa ( hinh ¢).

Puong sinh cong bét ky tao thanh mat dinh hinh (hinh d).

Cac dang bé mit nay thuong duoc thyc hién trén cac may cat kim loai nhu may phay ,
bao, doa , chudt, mai phang

29 ) v5
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2.1.3.Céc dang bé mat khac:
Cac dang bé mat ¢ day thuong 1a mat khéng gian phic tap nhu xoan vit khdng gian,

mat cam, banh rang ...



Viéc xac dinh duong chuan va duong sinh & cac dang mat nay lai cang co tinh tuong

d6i. C6 mat duong chuan 1a duong thang va duong sinh 1a duong cong gay khic hoic

a)

duong chuan 1a duong cong con duong sinh 1a duong thang .

M6t chi tiét co thé 1a tong hop cac dang bé mit trén .

Muén gia cong dugc cac dang bé mit trén thi may phai truyén cho dao va phdi cac
chuyén dong tuong dbi dé tao ra duong chuan va dudng sinh do .

Vay chuyén dong tao hinh(chuyén dong co ban) 1a chuyén dong bao géom moi chuyén
dong twong ddi gitra dao va phoi dé truc tiép tao ra duong chuan va duong sinh.

Cac chuyén dong phu la céc chuyén dong tuong d6i gitra dung cu cat va chi tiét gia
cong, khdng tryc tiép tham gia vao qua trinh cat got. Chuyén dong phu bao gdm
chuyén dong diéu chinh va chuyén dong phan do.

2.2.Tong hop chuyén dng tao hinh: .

May gia cong chi tiét bang cit got phai c6 cac chuyén dong tao ra duong sinh va dudng
chuan caa bé mat chi tiét goi 1a tong hop céc chuyén dong tao hinh. Mdi may c6 sb

chuyén dong tao hinh nhat dinh.

fr 2
s 13 ;
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a) b)
Vidu:
- May tién c6 hai chuyén dong tao hinh 1a phéi quay tron tao duong chuan tron, dao
chuyén dong tao duong sinh .
- May khoan c6 hai chuyén dong tao hinh. Khi khoan 16 miii khoan quay tron, ludi cat
s& cat tao duong chuan tron, dong thoi miii khoan chuyén dong thang ding dé tao
duong sinh thang cua 19.

Tuy theo tinh chat bé mat gia cong va hinh dang dao, dé tao ra bé mat ta can yéu cau
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may phai c6 s6 luong chuyén dong tao hinh tuong tng.

S6 chuyén dong tao hinh d6i véi may cit kim loai nhiéu nhat 1 4 va chi thuoc hai loai
chuyén dong quay va tinh tién. T6 hop lai va hoan vi ta s& duoc cac phuong an caa may
cit kim loai(may gia cong banh rang can 3 dén 4 chuyén dong)

3. TI SO TRUYEN VA CONG THUC TiNH:

3.1. Cac dai lrgng diic trung cho chuyén dong co ban:

Chuyén dong chinh 1a chuyén déng tao ra tbc do cat got, dugc tinh nhu sau :

r L
i iR L

]
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Trong may tién , mai, khoan ... :chuyén dong chinh quay tron.

_ 7.Dn V= 2Ln
1000 ’ 1000

d - 1a duong kinh vat gia cong tinh bang mm. n - tinh bang v/ph .

Trong may bao , chudt... chuyén dong chinh 1a chuyén dong thang.

N ni - 14 56 hanh trinh kép trong mdt phat caa dao bao.

3.2. Ti s truyén ciia cac by phan truyén thong dung:

3.2.1.Truyén ddng dai: ny, n,, D1, D, 13 s6 vong quay va dudng kinh ctia banh chu

dong va banh bi dong ctia bo truyén

3.2.2. Truyén ddng xich: ny, ny, zy, z, 1a s6 vong quay va sé ring clia banh chu dong

va banh bi dong cta bd truyén



3.2.4. Truyén déng banh vit- truc vit: ny, n,, 1, Z, 13 s6 vong quay cua truc vit, banh
vit va s6 dau ren cua truc vit, sd ring ctia banh vit

n2 _z1

nl 22

3.2.5. Truyén ddng banh ring- thanh ring: t=1.m, trong d6 t: budc ring cia thanh

rang; m: mo dun cua banh rang

3.2.6. Truyén dong truc vit- dai 6c: S = m.m.n (ren mod dun) hoic S =

Pitch). Trong d6: S: budc ren, m: mo dun, n: sd dau mdi ren, Dp: théng sd chi sé ren

trén vong tron nguyén ban c6 dudng kinh 1 inch cua dai oc.

4. TINH TOAN DPIEU CHINH MAY KHI GIA CONG:
4.1. Mot s6 khai niém:
4.1.1. Xich truyén dong:

Xich truyén dong 1a duong ndi tir dong co dién dén khau chiap hanh dé thyc hién su

-



phdi hop gitta hai chuyén dong tao hinh phic tap .

Vi dy : So d6 nguyén ly truyén dan caa may tién ren vit van ning .

May tién vit me c6 cé4c xich truyén dong 1a :

- Xich téc do(xich truyén dong chinh) 1a xich truyén dong ndi tir dong co dién chinh
dén truc chinh ciia may ( nd/c > n t/c).

- Xich chay dao(xich chuyén dong tién) la xich truyén dong ndi tir truc chinh téi dao
tién . Luong di dong tinh toan giira hai dau xich 1a : 1 vong quay truc chinh dao tinh
tién mot budc tp mm(s mm/vong).

M&i lién hé gitra hai khau dau va cudi cua xich goi 1a lugng di dong tinh toan cua xich
: nd/c = nt/c, 1 vong t/c > tp mm (s mm/vong).

4.1.2. So @6 dong:

So d6 dong cia may la nhitng hinh vé quy uéc biéu dién cac b truyén , cac co cau lién
két v&i nhau tao nén céc xich truyén dong, xac dinh nhitng chuyén dong can thiét cua
may . Dong thoi trén d6 con chi rd cng suat va sé vong quay cua dong co dién, duong
kinh banh dai, s6 ring ctia banh rang, sé dau mdi cua truc vit, s6 rang ctia banh vit.

Duéi day 1a ky hiéu bang hinh vé qui u6c trong so do dong :



86
thir Tén go1 Hinh khong gian Ky hi¢u quy wroc
w

I Cdc loai truc. c¢dn, thanh truyén

2 O truot. &lan clia truc (khong chi
o loai);

e ajl
a; odo
b)

3 Lép ghép chi tiét v&i truc:

a) tr do khi quay a)
b) tnirot khong quay %
c) ghép eirng =
— —
o}
4 NG&i truc:
a) ndi cung
b noi ban @ a)
4)
5 Bély hop:

ar khop cam mdt phia

h) khérp cam hai phia

¢) khérp ma st hai phia (khéng
chi rd loai)

oA e v
EAd DY

Vi dy : So 6 dong may khoan nhu hinh v& .

Pong co dién ¢ cong suat 1,3 KW va sé vong quay n = 960 v/ph c6 truc | 1ap véi banh
dai 2. Qua dai truyén 3 va khdi banh dai 16ng trén truc 11 1am truc 11 quay theo toc do
khéc nhau. Miii khoan sé& Iap voi bo phan ga 13 trén tryc II.
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Truc II duoc nang 1&n ha xudng nho co ciu banh rang thanh rang 11 14p trén tryc I1. Co
cau nay chuyén dong duoc la nhd cac co cdu an khép banh ring khac, bat dau tir banh
rang chii dong 6. Banh rang nay duoc lap di truot trén truc |1 bang then dan .

Néu banh rang chi dong an khép véi banh ring bi dong 7 ¢b dinh trén truc 111 thi s&
lam truc 111 quay. Nho su di chuyén caa then kéo 19 1am cho hai khéi banh ring 8, 9,
10 va 20, 22, 23 an khép véi nhau va truc 1V s& quay véi ba tée do khac nhau .

Truc V quay dugc nho cdp banh rang 20, 21 an khép. True VI quay dugc nho cap banh
rang con 18 va 17 an khép. Qua bo truyén truc vit 14 va banh vit 16, banh ring 15 quay
theo, do d6 thanh riang 1l chuyén dong 1én xudng. Thanh ring 1ap ¢6 dinh trén éng 12,
6ng nay dugc 1ong vao tryc I1.

4.1.3. Phwong trinh xich dong:

Phuong trinh xich dong 12 phuong trinh tinh toan tir dau xich dén cubi xich dé xac dinh
cu thé toc d6 quay cua truc chinh hay lugng chay dao. Mudn tinh toan cu thé phuong
trinh xich dong thi phai dwa vao so dd dong cia may cong cu.

4.2. Piéu chinh may khi gia cong:

- Xich téc do(xich truyén dong chinh) 1a xich truyén dong ndi tir dong co dién chinh
dén truc chinh caa may (n 4. > N wo).

- Xich chay dao(xich chuyén dong tién) la xich truyén dong ndi tir tryc chinh téi dao
cit . Luong di dong tinh toan giita hai dau xich Ia : 1 vong quay truc chinh(hoic 1 hanh
trinh kép) dao tinh tién mot budc t, mm(s mm/vong).

M&i lién hé gitra hai khau dau va cudi cua xich goi 1a lugng di dong tinh toan cua xich

I N g = Nye, 1 vONg t/c(hodc 1 hanh trinh kép) = t, mm (s mm/vong).
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5. PHUONG PHAP TiNH BANH RANG THAY THE:

5.1. Cac phwong phap phan tich banh ring thay thé:

5.1.1. Phuwong phap phan tich thanh thira s6 nguyén té:

Vi du: Biét Sm = 6mm, ip = 1. Tinh banh ring thay thé dé tién budc Sn = 0,35mm(
may khong c6 banh rang 35 rang)

Giai:
ﬂ: _0’35: L
Sm 6 120
Phan tich T ra lam cac phan so: S AN
120 120 10 6 2
a Z_C]':1:§ : _ZCZ:E: E _ZC3: E:E
Y 711710 50 ZT2 6 120° ZT3 2 100

5.1.2. Phwong phap phin tich gan diing:

Vi dy: Biét Sm = 6mm, ip = 1, Sn = 1inch/8 mm. Tinh banh ring thay thé dé tién, biét
may khong c6 banh rang 127.

Giai: May khong c6 banh rang 127, nén ta phai doi 25,4 ra phan s6 gan diing

25.4 = @.Véy: Sn = 330 do d6 ﬂ: 330 _ 3x10x11: 5x11 _ @XE
13 13x8 Sm 13x8x6 13x8x6 8x13 80 65

5.1.3. Phuong phap dung bang tra:
Dung bang trén may dé lya chon cac banh ring thay thé c6 sé rang phu hop.
5.2. Piéu kién lip banh ring thay thé:

Nhu vi du trén, ta co: ZC1 @; 262 - 55
ZT1 80 ZT2 65

Diéu kién dé lap banh ring thay thé 1a:
ZC1+ ZT1>ZC2 + (15 = 20) ring
ZC2+ZT2>7T1 + (15 + 20) rang.

CAU HOI ON TAP
1. Néu cac chuyén dong tao hinh va su tong hop chuyén dong tao hinh trén
may cdng cu.
2. Trinh bay cac phuong phap phan tich banh rang thay thé.

2. Néu cach phén loai may va ky hiéu may cong cu
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CHUONG 2: CAC CO CAU DIEN HINH

Muc tiéu:

+ Trinh bay duoc cac co cau truyén dan thudng dung trong may céng cu.

+ Giai thich dwoc nguyén i hoat dong, dic diém cua cac bo phan va céc co
cau chu yéu.

+ Rén luyén tinh ky luat, kién tri, can than, nghiém tuc, chi dong va tich cuc

séng tao trong hoc tap.

1. TRUYEN DAN VO CAP:

Trong giGi han téc do tir nho nhat dén 16n nhat c6 vo sb cap tde do duoc goi l1a
truyén dan vé cap. Uu diém cua loai ndy la can toc do nao trong khoang 4y déu
co(tée do thue duoc lay bang tée do 1y thuyét).

2. TRUYEN DAN PHAN CAP:

Trong gigi han toc do tir nhé nhat(n min, v min) dén 16n nhat(n max, v max)
chi c6 mot s6 cap tde do goi 1a truyén dan phan cép.

Nhuoc diém cua truyén dan phan cip 1a khi can chinh xac mét téc d6 nao d6 lai
khéng c6 . Vi du may tién T620 c6 23 cap tc do tir 12,5 + 2000 v/ph.
2.1. Truyén din dung banh ring di truot:

Banh ring try thang dé truyén dong giira hai truc song song nhau. Banh ring
tru ring nghiéng c6 thé truyén dong giira hai truc song song hoac chéo nhau. Truyén
dong banh ring try ring nghiéng it dung dé thay d6i téc do bang cach di truot vi khi
d6 ra vao khop rat kho. Truyén dan banh ring dn khop ngoai, chiéu quay banh ring
chu dong va bi dong nguoc chiéu nhau; an khép trong chiéu quay banh chu dong va
bi dong cung chiéu quay.

Thong thudng hop téc do dung két hop cac khdi banh rang di truot 2 bac, 3
bac.

Vi du: Hop tée do co 6 toc do(ky hiéu Z = 6) thi dung mét khéi 3 bac va mot khéi 2
bac nhu hinh v&.Ta goi truc(I11) 1a truc chinh ¢6 6 tdc do tir ntcl = ntc6. Phuong trinh
téng quat

cua xich toc do:
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} lll)/ \ (Il) = n,; + n
AW
iy
i

'b” 4 oce

Ta nhan thay rang mét toc do truc (1) cho ba toc do truc (11), mot toe do truc

(11) cho hai toc @6 truc (111). Truc (111) c6 6 toc do. Vay ta c6 thé ndi vé sé cap toc do

trong truyén dan banh rang 1a: s cap téc do truc cudi bang tich sb s ti sb truyén cua
cac nhém banh rang di truot, & day z=3.2 = 6.

Chiéu quay cua truc cudi clng so véi chiéu quay cua truc dan vao(o day la
truc dong co dién) 1a cing chiéu. Truc (1) cing chiéu quay dong co(qua bo truyén
dai) tir truc (I) dén truc (111) c6 hai cap truyén, néu sé cap an khép ngoai 1a chan thi
chiéu quay cua truc cudi cung chiéu va sé cip banh ring an khép la 1é thi nguoc
chiéu véi chiéu quay cua truc vao truyén dan .

Hop toc d6 dung banh ring di truot c6 uwu diém 1a thay doi téc do
nhanh.Nhuoc diém caa hop téc do dung banh rang di truot 1 hiéu suat thap vi nhiéu

banh rang chay khong va khong dung dugc banh rang nghiéng.
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2.2. Truyén din ding banh riing thay thé:
Trong trudng hop it khi phai thay doi tbc do nhu cac may
tu dong hay cac may chuyén dung, sau mot loat san pham

méi phai thay toc do phu hop dé gia cong loat san pham

khac, dé don gian ta dung banh ring thay thé.
Hinh v& 13 so dd truyén dong dung banh ring thay thé tir
truc (1) sang truc (11) véi 2 banh ring thay thé( c6 hoic

khong c6 banh ring trung gian), 4 banh ring thay thé, 6
banh rang thay thé. ..

2.3. Co cau truyén din thiiy - khi:

Truyén dan thuy - khi ¢4 duoc st dung tir 1au. Ngay nay cing voi sy phat trién
nhanh chéng cua cong nghiép dién, dién tr dang truyén dan nay c6 vai tro quan trong
trong truyén dong va tu dong diéu khién nhu robdt cong nghiép, trong linh vuc hang
khong ...

Uu diém chinh caa co cau 1a chuyén dong ém, dé tao ra duoc truyén din vo

cap, kich thudc, trong lugng nho tao ra duoc cdng suat truyén 16n, dé tu dong hoa, dé

dé ' ] o
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van cim
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van dio chils

bin dy

xitamh lyo
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§l. vam am t0dm
llN;.Nz--ncihuﬂ-d
didy khifs van 7.

CPNPNE PN

phong qua tai...

Nhuoc diém chinh cia co ciu la ché do 1am viéc khong 6n dinh khi nhiét do
thay d6i. Chat long va chat khi 1am viéc ¢ day dung chu yéu la dau khoang va khong
khi.

Nguyén ly 1am viéc chung cua truyén din kin bang chat long 1a : Pong co dién
quay bom tao ra &p suat 1am quay co cdu( dong co chuyén dong quay) hoic tao ra
chuyén dong thang( dong co chuyén dong thang nhu pitston-xilanh).

Hinh vé& gigi thiéu so d6 nguyén ly co ban cua truyén dan dau ép cho chuyén
dong thang . 14



Nguyén Iy 1am viéc : bom dau 3 quay, dau tir thung dau | qua b loc tho 2 day
dau qua b loc tinh 2', van mét chiéu 5, van tiét luu 6 toi van dao chiéu 7, gia sir van
dao chiéu & vi tri trai dau s& qua ctra ra A 1én budng trai caa xilanh luc 9( xilanh luc
c6 dinh) day pit tbng mang ban may 8 chuyén dong sang phai véi van toc VI, dau
trong budng phai cua xi lanh 9 qua ctra B caa van 7 xubng van can 4 vé thung dau I.
Néu van dao chiéu 7 & vi tri phai, diu vao cta B qua budng phai cua xi lanh 9 kéo
ban may 8 véi van téc V2 nguoc lai, dau bén budng trai cua 9 vé ctra A theo van can
4 vé thuing dau.

Luu Y tac dyng cua mot sé phan tir: van mot chiéu 5, van can 4 dé gitr dau
trong hé thong khi bom 3 ngung lam viéc. Van tiét luu 6 dé diéu chinh téc do ban
may 8.

Van dao chiéu 7 ¢d ba vi tri diéu khién bang dién tir (nam cham dién N1, N2),
vi tri gitta ban may khong chuyén dong. Nam cham N1, N2 dé diéu khién van dao
chiéu & vi tri trai hoic phai. Van an toan 11 dé phong qua tai cho hé théng. Néu ap
Suit qua van qua hon quy dinh thi dau qua van vé thing dau.

2.4. Truyén din ding co ciu banh ring hinh thap( norton ):

Gia str can truyén dong gitra hai truc I va II dung co cdu banh rang hinh thap.
Co cau gém bo banh rang hinh thap( vi diéu kién bén chi gidi han sé banh rang hinh
thap khong qua 7) lién két truyén dong véi truc II thong qua banh ring dém Zo va
banh ring di trugt Z. Ca khdi banh ring Zo va Z cing véi tay gat A di chuyén lan
luot an khép dugc vai cac banh rang Z1 — Zi.

Ti s6 truyén gittatruc Ivall la: 1= 42
Z0 Z

Zi 14 s6 rang ctia banh ring nao d6 trong bd banh riang hinh thap.Uu diém caa co cau
nay la giam duoc sé banh ring so v&i ding banh rang di truot va cho nhiéu ti s6
truyén. Vi du hinh v& c¢6 8 banh rang cho ta 6 ti s6 truyen .

Nhuoc diém: co cau c6 banh ring dém Zo nén kém cing viing, thuong ding

truyén cong suat nhé nhu nhém co sé hop chay dao may tién T630 .

aa A
T |
1 =1 1
XX XXX
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2.5. Truyén dan dung co ciu then kéo:

Co cau then kéo gom hai khéi banh rang hinh thap lap d6i nhau: khbi mot lap
cb dinh trén truc 1, khdi hai lap 16ng khong trén truc 11 ¢6 rénh then, then kéo lap trén
truc 1. Néu then kéo ndi ghép voi banh ring nao thi truyén dong theo banh ring dé
con banh rang khac quay tu do.

Uu diém cua co cau 1a gon (chiéu truc hop nho), két cau chat ché va cé thé
truyén dong bang banh rang nghiéng.

Nhuoc diém cua co cau la truc Il réng va co then di dong nén do bén kém,

truyén luc nho. N6 dugc dung trong hop chay dao cua may khoan .

I =—x|x|x|x}—=

AN
-\‘ﬂ‘\ \
*24 ZJ 22 z!

2.6. Truyén dan ding co cau Mé — an:

Co cAu Mé-an gdm nhiéu khdi banh ring hai bac giéng nhau. Banh ring Z di
trugt 1an luot an khép V6i cac banh rang Z3 trén truc 111. O dy c6 kha niang tao ra
cac ti sd truyén 1an can gip hai lan nhau. N6 duoc ding trong nhém gap boi & may
tién T616.

CAU HOI ON TAP

Trinh bay cac co cau truyén dan co khi va co cau truyén dan thuy luc.

16



CHUONG 3: MAY TIEN REN VIT

Muc tiéu:

+ Trinh bay duoc cdng dung, nguyén ly gia cdng cta may tién.

+ Giai thich dugc so d6 dong may T620

+ Tinh toan va diéu chinh dugc may dé tién ren va tién tron.

+ Reén luyén tinh ky luat, kién tri, can than, nghiém tdc, cha déng va tich cuc
séng tao trong hoc tap.

3.1. GIOI THIEU CHUNG:
3.1.1.Cong dung:

Trong nha may va trong cac cong ty co khi, may tién dugc sir dung kha rong réi
va chiém ti I& cao trong cdc may cat kim loai. Cong viéc tién chiém maot vi tri quan
trong trong cac nha may co khi.

Cong dung cua may tién 1a dé gia cdng chi tiét c6 dang tron xoay nhu mit try,
con, khoan 1, tién ren, cat dut, khoa mat phang ...

Trén may tién co thé gia cong mat bat ky dbi voi nhitng mat cat 1a bat ky nhu
mat ovan, mat cam ... néu trén may c6 nhiing thiét bi dac biét. Trén may tién cd thé
trang bi cac d6 ga mai, do ga phay, db ga tién chép hinh, lin nham...
3.1.2.Phén loai:

a . Dua vao vi tri truc chinh song song véi mat dat hay thang goc voi mat dat ma cé thé
la may tién ngang hay may tién dung .

b . Theo cdng dung c6 may tién van nang, may chuyén dung nhu may tién ren chinh
Xac, tién truc khuyu ...

¢ . Theo mutrc do tu dong hoa c6 may tién ban ty dong, tién ty dong (diéu khién cang
ding cam), may tién diéu khién theo chuong trinh (NC,CNC).

May tién van nang lai dugc phén ra may tién vit me va may tién thuong . May tién
thudng thi khong ¢ vit me, muén cat ren phai ¢ dung cu cat ren riéng .

3.2. MAY TIEN REN VIT VAN NANG T620:

3.2.1. Khai quat:

May T620 do nha may ché tao may cong cu sb 1 ché tao.

Cac b phdn chinh cia may:

- B6 phan c¢b dinh trén than may c6 lap hop téc do( u truéc) mang truc chinh va hop
chay dao( hop budc tién).

- BO phan di dong: u dong( u sau ) va ban dao( ban truot xe dao).

17



- B6 phan diéu khién: cac tay gat, n(t bAm, cong tic hanh trinh, bang dién diéu khién.

- Hé thng boi tron lam lanh, chiéu sang va cac phu ting kém theo nhu gia d&, mam
cap, mii chdng tim, banh ring thay thé.

Céc chuyén dgng ciia may :

- Chuyén dong chinh 14 chuyén dong quay tron cua truc chinh mang vat lam.

- Chuyén dong chay dao hay chuyén dong tién doc va tién ngang dat ¢ dung cu cat .
3.2.2.Pac tinh k¥ thuat caa may T620:

- Puong kinh gia cong 16n nhat: 400 mm

- Puong kinh gia cdng 16n nhét dudi ban dao: 220 mm

- Puong kinh 16n nhat 16 truc chinh: 36 mm
- Khoang cach gitra hai tam: 710, 1000, 1400 mm
- Sb cap téc do truc chinh : 23

- S6 vong quay truc chinh : 12,5 - 2000 v/ph
- S6 lugng chay dao doc va ngang: 48
- Luong chay dao :
doc : 0,07 - 4,46 mm/vong

ngang : 0,035 - 2,08 mm/vong

18



Cit duoc céc loai ren : Quéc té , Anh , Mddun , Pit .

C6n modc 16 truc chinh s6 5

e oV e ol » € > G B
i o & 3 v R = S—— |
T sinte %
= ,_ . E [T % [ u w

BE mdy b0 trdi

Thanl riing Biin trutn Mane Thin miy o
xe dao hitng phai —

May tién ren vit van nang T620
1.Tay dat tri s6 budc tién hodc budc ren; 2.Tay dit budc tién hoic budce ren; 3,20.Tay diéu khién
khép ly hop ma sat truyén dong chinh; 4,7 Tay dit toc d6 quay cua truc chinh;5.Tay dat ren tiéu
chuan hoic ren khuyéch dai; 6.Tay dat ren trai hoac ren phai;8.Tay ngit banh ring ra khoi thanh
rang khi cit ren;9.Tay dich chuyén ban truot ngang;l0.Tay quay va kep chit 6 dao;ll.Tay dich
chuyén ban trugt doc;13.Tay gat budc tién doc va ngang;l4.Tay hdm nong u sau;15.Tay hdm u sau
trén bang may;21.Tay diéu khién dai 6c hai nira cua vit me;12.Cong tac chay nhanh xe dao;22.Nt
bim doéng md dong co truyén dong chinh;16.V6 ling nong u sau;23.Vo lang dich chuyén ban xe
dao;17.Cong tic dén chiéu sang cuc bo;18.Cong tic chung;19.Cong tic may bom dung dich tron
nguoi.
3.2.3. C4c xich truyén déng:
3.2.3.1.Xich téc do:

Tir dong co dién I0kW, 1450 v/ph, qua bo truyén dai thang % vao hop tdc do dén truc chinh,

tom tat duong truyén theo hinh vé sau:

4 (e '/ UL
[ [T
\ Wl Ul Busng quay ngupe
puing - . (1
@
quay thugn ) .
i}
(3 @ (2
v vi

P

A0 |0
7 / \(D
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Ly hop ma sat M1
Céc s6 ghi (1), (2), (3) trén so d6 1a s6 cap banh ring dn khép.

50 36 29

VWA AVZ X
1450g My & 26 -2 00 VI VII = n1+ n23
51 38

39 38 40

Phuong trinh tong quéat xich toc do:
Pay 1a phuong trinh xich dong téng hop, biéu thi moi kha ning bién doi téc do cua
may. Qua phuong trinh nay ta tinh duoc sb téc d6 cho dudng truyén thuan cua may
nhu sau:
+ Puong tc do cao ¢ 6 toe do (Vi gitra truc 11-1V c6 6 kha niang thay ddi toc do: gat
lan luot hai khdi banh ring hai bac va 3 bac di truot, tir truc 1V truc tiép dén truc VII
khéng c6 kha ning thay doi téc d6 vé sb luogng).
+ Puong toc do thap c6 2x3x2x2 = 24 téc d6 (theo tinh toan, vi c6 kha nang gat lan
luot 4 khéi banh rang di truot trén duong nay). Nhung thuc té duong nay chi con 18
téc do, vi giira truc 1V va VI ¢6 hai khdi banh ring di trugt hai bac ¢ kha ning cho ta
4 ty s6 truyén nhung thuc té chi con 3 ty sé truyén.
Tom lai dé tinh s téc d6 duong quay thuan ta phai tong hop ca duong toc do thap va
duong tdc d6 cao :
DPuong tdc d6 thap co 6 toe do: n19, n20.... n24
Puong téc do cao gom 18 téc do: n1, n2......n18
Nhung khi thiét ké tri s6 toc do n18 ~ n19 nén may chi con 23 toc do.
May c6 12 tdc do chay nguoc.
3.2.3.2. Xich chay dao: Dung cit ren va tién tron:
3.2.3.2.1.Cét ren:

May T620 cit dugc bdn loai ren ang véi bon kha niang diéu chinh: dung 2 cip

banh ring thay thé ( 42/50, 64/97 ) va cho nhém co s& dung co cau norton cha dong

20



hoac bj dong. Puong truyén dong chung cta bon loai ren theo qui luat:
Truc chinh mang phéi quay 1 vong( 1 vong tc ) thi ban dao mang dao phai tinh tién
mét luong bang budc ren can cit tc.

So d6 nguyén 1y truyén din cho xich cét ren dugc mo ta theo hinh vé:

wong o=
\I ,.r/ AF—
} ;
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SO NO NONG MAY TIEN REN VIT VAN NANG T620
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iqe - ty 6 truyén dao chiéu dé cat ren phai hoic trai thuong bang 1. iy - ty s6 truyén cho
banh rang thay thé .

ies - ty SO truyén trong nhoém co s&, & may nay dung co cau Norton cho 7 ty sb truyén
twong tng Véi s6 rang 14 : 26, 28,32, 36,40, 44, 48 . iy, - ty s6 truyén nhom gap boi .
Nhom gap boi c6 4 ty sb truyén, t,, - budc vit me doc .

+ Xich cat ren Quéc té (con gei la ren hé mét ): dung banh ring thay thé 42/50 va co
cau Norton chu dong.

60 42 42 Zi 25 )
Ivg (VII) = (VIID—=. =M, —. == My (XIDigp.Ms( XV ).12 =t
g (Vi) 60 ( )42 50 V2 36" 28 4 ( )igh-Ms( ) ci

Trong d6 Zi 1a mot trong 7 banh ring trong co ciu norton tuwong (ng s6 budc ren can cat
t; trong ang . Tir d6 suy ra cong thirc diéu chinh: ti- Ky . Z; . ig,

K. - tich sb cho tat ca cac sb ¢ dinh trong phuong trinh trén; tg; - ti 16 véi Z; va igb

+ Xich cdt ren mé dun: Loai ren ndy ding trong mbi ghép dong. Ky hiéu m = ty/n.
Phuong trinh xich cat ren modun nhu cat ren Qudc té nhung chi khac la ding banh ring
thay thé itt=64/97.

60 42 64 Zi 25 .
Ivg (VII) —=(VIII) =. — M, =— .= M4(XII) iz Ms( XV ).12 = t; = 1m;
g( ) 60( ) 42° 97 2 36 28 ( ) gb. 5( ) ci — JIIT

Tuong tu suy ra: m; =K, .Zj.igp mity I¢ vai Zi va iy,
+Xich cdt ren Anh: Loai nay ding twong tu nhu ren Qudc té. Ky hiéu K-s6
vong ren trong mot tic Anh (mot tic Anh 1"= 25,4mm).
Puong truyén ren Anh theo co cau norton bi dong va ding banh riang thay thé nhu ren
Quéc té 42/50.
Phuong trinh xich dong:

60 42 42 35 28 28 36 35 28 .
vg(VI) Z (VI 22 22x) 22 28 xn) 22 22 22 28 ) i Ms(XV). 12 = t,; =
o )60( )42 50( )28 35( )25 Zi 28 35( ) IgpMs(XV) "'

% . Tu trén suy ra : Ki=Kj.Z; ib Ki ty 1& thuan vai Z; va ty 1€ nghich véi ig,
i 19
+Xich cdt ren Pit: loai ren nay c6 cong dung nhu ren modun.

_ linch _ 25,4 _ 254r
m m tci

Ky hiéu: D,

( Dyi - tinh theo don vi Anh , 1a s6 mé dun trong m6t tic Anh)
Phuong trinh xich dong nhu cat ren Anh va ding banh ring thay thé 64/97

60 42 64 35 28 28 36 35 28 .
Tvg (VI 22 (VI 22, 220X ) 2 22 x ) 2220 22 28 )i Me( XV)12 =t =
9( )60( )42 97( )2835( )252i 2835( JigpMs( XV) d
25,4r
Dpi
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Tuong tw ta c6 : Dy; = K4.zi,%
ig

D i - ty 1€ thuan véi Z , ty 1€ nghich véi i g,
+Cat ren khuyéch dai: ren khuyéch dai 1a ren c6 budc 16n, thuong dung cat ren nhiéu
dau mdi, tién ranh dau trong bac ... Ren khuyéch dai s& khuyéch dai dugc 4 loai ren tiéu

chuan ké trén . Ty s truyén khuyéch dai 12 2,8, 32 lan
va ty sb truyén dao chiéu i = % = % s& ¢6 thém hai ty s6 truyén khuyéch dai

nita 12 4 , 16 lan. Phuong trinh ¢t ren khuyéch dai tom tat nhu sau :

49 60
49 60
54 60 o .
vg (V1) (V) (V) (V1) o5 (VI e os gy (XV). M. 12 =
88 88
22 22

+Cat ren chinh xac: Yéu cau duong truyén ngan nhat, duong truyén ngan nhat 1a dén i
« dong cac ly hop M,, M3, Ms dé truc tiép quay truc vit me(XV).

+Cdt ren mdt dau: 13 dudng xoin acsimet nhu trong mam cip 3 vau. Nguyén tic la
phdi quay tron déu va dao tién tién déu vao tdm.Tién ren yéu cau ty sb truyén chinh
X&c,o day co bb tri thém & ly hop Ms c6 banh ring 28 gat dn khop V6i banh ring 56 1ap
¢ dinh véi truc XVI va tir 46 qua ban xe dao dén truc vit me ngang c6 budc rent =5
mm.
3.2.3.2.2.Tién tron:
Puong truyén dong gidng nhu tién ren, nhung dén ly hop Ms, & vi tri gitra hai banh ring
c6 z =28 an khép vé6i hai banh ring ¢6 z =56 truyén qua ly hop siéu viét vao truc tron toi
truc vit - banh vit 6/28. Tir truc ndy truyén vé hai nga vé phia trai dé tién doc va vé phia
phai dén vit me ngang.

+Tién tron doc: tir truc banh vit 28 qua cap banh ring 44/60 (banh rang 60 16ng khdng
trén truc) qua ly hop vau dén cap banh ring 14/66 t6i banh riang z = 10, m = 3, ban xe
dao chay vé phia mam cap, mudn dao chiéu nguoc lai thi gat ly hop vau dé ndi chuyén
dong qua banh rang dém z = 38, duong nguoc lai qua banh rang - thanh rang - ban dao
chay doc .

+Tién tron ngang: giéng nhu tién tron doc nhung di theo nga bén phai dé dén ban dao
ngang qua vit me ngang t = 5 mm . Pao chiéu chay dao tién tron doc, ngang nhu hinh vé&
duai .

+Chay dao nhanh: May c6 dong co dién chay dao nhanh cong suat 1kW ; n = 1410
v/ph , qua bo truyén dai ( bén phai cudi hinh vé& ) 1am truc tron quay nhanh.
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Pao chiéu tién tron

3.3. MAY TIEN 16K20:
3.3.1. PBic tinh ky thuat may 16K20:
Puong kinh 16n nhat cua chi tiét gia cong , mm :
Trén bang may 400
Trén ban truot ngang caa xe dao 220
Khoang cach gitra hai mai tim , mm 710, 1000, 1400,2000
S6 toc do quay cua tryc chinh : 24
Gidi han s6 vong quay cua truc chinh v/iph: 12,5 + 1600
Gidi han s6 budgc tién mm/vong :
Doc : 0,05+ 2,8
Ngang: 0,025 + 1,4
Budc ren :
Hé mét (mm): 0,5+112
Hé Anh , sé vong ren trong 1": 56 + 0,5

-Cong suat cua dong co chinh (kW): 10
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Cé&c b6 phdn chinh ciia may tién 16K20 :

U trude

/

Biin Lrugt xe dao
v

Kinh chin phoi Usau

3.3.2.S0 d6 truyén dong may 16K20:

Xich téc dp :

T dong co dién chinh 10 kW, 1460 v/ph qua b truyén dai thang vao hop téc do dén

truc chinh. Phuong trinh téng quéat xich téc do :

50
24

1450142 | 56

260 34

50 36
24 38

29
47

21
55

4
45
15
60
60

48

v 8y 20
72 " 60
VI = Nic
% 2
38 60

26



cla xe dao co
cd cédu chay tv

MAY TIEN 16K20

268 HOPTOCEO  BO bigh téc

|
X
Il

Truc chinh
Ban truot doc

00
30

vill
= B& dao chipu

nmin

10 Khong khi nen

Cd céu budc

49 - X rLl | g N T T
M : = Ll.._ e Thanh rang m=3 N=0.75KW
B6 banh réang Xl - n=1450v/ph
thay thé T-l HOPBUCC TIEN 55 M2 mé
73 : = Xil __I_ XVl

[ =]
4 1 - 3
= | & L_Jﬂ_]—
- - T = |
| 30 _Eﬁﬂ T \ L
) L - ) L 28 Bai bc digu
28 35 725 4 = 28 39 XX t] 16 chinh tmg lue
e i Ch =,
Cda céu ngudc Co cau nhan (B3] rruzg:;;:g
- b M N=10KW, Khé hid 18 tién
n=1460v/ph g Temen %
q) Mt s8 budc tién doc
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Qua phuong trinh nay ta cé thé tinh dugc s6 toe do ctia may :

S6 toe do quay thuan : 2 x 3x2 x2 =24,

S6 toe do quay nguoc: 3x 2 x2 =12

Xich chay dao: Dung cét ren va tién tron.

Cit ren

May 16K20 cit duoc bén loai ren: ren Québc té, ren Anh ; ren M6 dun, ren Pit; ren
khuyéch dai; ren chinh xac . Puong truyén dong chung cta bon loai ren theo qui luat:
Truc chinh mang phéi quay 1 vong ( 1 vong tc ) thi ban dao mang dao phai tinh tién mot
lugng bang budc ren can cit t .

- Cdt ren Quéc té va ren Anh :

Chuyén dong quay tir truc chinh qua i dao chiéu, b banh ring thay thé g—g 2—2 dén truc

. ] <+ —>
XII. Trang thai lam viéc cua céc ly hgp nhu sau: Mo, mé, Ms; , My, Ms .

Phuong trinh xich dong:

28
28
2 2 B
45 35 45 28
1vgte & x 2051 8 s 2B 1<y XIV —MpXV XV
60 86~ 64 28
%0 25 20 B
25 45 25 35 28
o 42
Co cau dao chicu —
30

XV1IMs dongXIX.t,(12) = t,
Cha y : Ren Qudc té va ren Anh ding cho mdi ghép bu 16ng, dai 6c ... Nhung ren Anh
khong do theo chiéu dai budc ren ma tinh theo K 1a s6 vong ren trén mot tic Anh
< = 254
tp
- Cit ren M6 dun va ren Pit:

Ren M6 dun va ren Pit dung cho truyén dong truc vit . Khi tién chiing sir dung

28



b banh ring thay thé 3—2 % Trang thai lam viéc cua cac ly hop nhu sau : M2 m¢ ;

M3 M4 ,
— 5, <«—  Msdong.

Puong truyén dong tir truc XII dén XV di nguoc lai vai duong cit ren Quéc té va ren Anh
nhusau: XII M7 XNV XM ™ XV

- Cdt ren khuyéch dai: ren khuyéch dai 1a ren c6 buéc 16n, thuong ding cat ren nhiéu dau
mdi, tién ranh dau trong bac ... Ren khuyéch dai s& khuyéch dai dugc 4 loai ren tiéu chuan
ké trén . Ty s6 truyén khuyéch dai 1a 2, 8, 32 lan. Nén duong truyén dong khéng ndi tir
truc VI xudng truc VIII ma di vong I1én V - IV - 111 -VIII Phuong trinh cat ren khuyéch dai

tom tit nhu sau :

60
15
N 60,, 72 45. .
lvongtc VI —V — IV H — 4. 1y... = ¢
9 30 18 45 d T
45
45

- Cdt ren chinh x&c :

Yéu cau duong truyén ngin nhat. Buong truyén ngan nhat 1a dén iy dong cac ly hop M,
Ms dé truc tiép quay truc vit me XXI.

Mudn tao ra cac budc ren khac nhau phai tinh ty sé truyén i « dé chon cac cip banh ring
thay thé phi hop.

- Cdt ren mgt dau:

Dung gia cong duong Xoin acsimet nhu trong mam cap 3 vau . Nguyén tic la phdi quay
tron déu va dao tién tién déu vao tam. Puong truyén tir hop budc tién ra tryc tron vao hop
xe dao tai vit me ngang ( giéng tién tron chay dao ngang ).

Tién tron

Puong truyén dong giéng nhu tién ren, nhung dén truc XVII ly hop M5 ma- XIX - XX -
XX1 -XXI1 (O truc XX ¢6 bd tri ly hop siéu viét) truyén vao hop xe dao tir d6 chia lam

hai nga vé phia trai dé tién doc va vé phia phai dén vit me ngang.
-Tién tron doc : tir truc vit banh vit 4/21 qua cap banh ring % qua ly hop vau M7a dén

cip banh riang 17/66 toi banh ring z =10, m = 3, ban xe dao chay vé phia mam cap, mudn
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dao chiéu nguoc lai thi gat ly hop vau M7b dé ndi chuyén dong cho chiéu nguoc lai, qua
banh rang - thanh rang - ban dao chay doc .

- Tién tron ngang: gidng nhu tién tron doc nhung di theo nga bén phai , qua ly hop M8
dé dén ban dao ngang qua vit me ngangt=5mm .

- Chay dao nhanh: May c6 dong co dién chay dao nhanh cong suat N = 0,75 KW ; n =
1450 v/ph , qua bo truyén dai iy = 85/127 ( bén phai cudi hinh vé& ) 1am truc tron quay
nhanh.

Cic co ciu dic biét

a. Ly hop siéu vigt:

Trong xich chay dao khi tién tron c6 hai dong co déu truyén chuyén dong téi truc tron, d6
1a dong co chinh va dong co chay dao nhanh, toc d6 cua hai duong truyén khac nhau, dan
dén truc tron s& bi xoin gay. Vi vay & truc XX c¢6 bé tri co cdu ly hop siéu viét (ly hop

mét chiéu ) dé phan tach chuyén dong tai truc tron .

truc XX

Nguyén ly lam viéc: Khi chay dao cong tac, vé ngoai lién véi banh ring 39 quay
theo chiéu n., 10 xo ludn day con lan ket giita vo va 16i lap then véi truc XX 1am truc XX
quay theo. Khi muén chay dao nhanh n2 (n2»nl), do c6 chuyén dong tuong d6i (n2-nl)
con lin ¢6 xu hudng bi day lot vao khoang tréng giira vo va 18i, vo va 18i tach roi truc XX
chi quay voi toc d6 n2
b.Co cau chay dao an toan: Céc may tién déu co co cau an toan cho chay dao. Nguyén ly

chung 1a khi cit qua tai hodc do nguyén nhan gi d6 ma ban may khong chuyén dong dugc
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thi phai cat duong truyén.

So dd nguyén 1y ly hop an toan cho may 16K20 nhu hinh vé

-

| -32

s

Nguyén ly lam viéc:

Tir tryc tron truyén qua cip banh ring 32/30, nhd 10 Xo (2) day nira dong (1) cua ly hop
vau M sang trai, mémen dugc truyén qua ly hop qua truyén dong truc vit- banh vit 4/21
lam ban dao doc hoic ngang chuyén dong. Khi qué tai ban may ngung chuyén dong,
thdng qua banh vit- truc vit 1am(1) khong quay, trong khi d6 banh ring 30 van quay, ly
hop bi trugt ép 10 xo tach ly hop, ngat chuyén dong dai dc (3) dé diéu chinh 10 xo. Nhugc
diém la loai nay gay 6n.

Véi tién ren bi qué tai c6 cach don gian nhat 1a dut chbt ndi véi truc vit

- Co cdu an toan chay dao ciia may T630 ( hogc 1A62): Dung co VAU truc vit roi. Truyén
dong tir truc tron t¢i 1-2 ly hop M tryc vit 16ng khdng 3, banh vit dén ban dao. Khi qué tai
banh vit bi gitr lai, ly hop M trugt ép 10 xo day thanh chéng sang phai, truc vit roi xubng,

ngat chuyén dong. Mubn tiép tuc 1am viéc thi phai nang truc vit 1&n vé vi tri an khép dugc

banh vit

écu diéu chinh

775 lryc vit bj rol xudng

- Pai éc hai niza : Quay tay quay 1, dia quay 2. Trén mat dau dia 2 c¢6 rAnh cong huéng
tdm dan huéng cho hai chét 3 dich chuyén, cac chdt nay gan cing véi 2 nta dai 6¢ 4,5.

Hai nira dai ¢ nay sé cling tién hodc cung 1ui ra theo dudng thang ( dudi c4) thang ding.
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chét
3.4. May

vOn ve:

3.4.1.Gidi thi¢u chung:

Dung trong san xuat hang loat dé gia cong san pham cé dang tron xoay, 1am nhiéu céng
viéc bang nhiéu dao khac nhau: dao tién, khoan, ta-ro, ban ren,doa v.v...TUy theo san
pham gia cdng, khi diéu chinh may ta Iap san trén may tat ca céc dao can dung theo tht tu
qui trinh cdng nghé da dinh.

V& hinh dang bén ngoai may nay gibng may tién thuong nhung c6 thém mét u dao(lap
duoc nhiéu dao) thay chd u dong cua may tién, may c6 thém mot sé cir dé han ché hanh
trinh tién doc dé xac dinh chiéu dai khi gia cong. May khong ¢ truc vit me vi khong tién
ren bang vit me (thay bang ta ro, ban ren, thuéc chép hinh ren mau...)c6 hop chay dao ré-
von -ve dé diéu khién chay dao ty dong u dao ré-von-ve.

3.4.2.Phan loai :

Hién nay ngudi ta phan ra may gia cong vat liéu thanh, may gia cong bang mam cip, may

c6 u ré-von -ve thang ding va may c6 u ré-von -ve nam ngang.
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May tién ré von ve c6 dau révonve
truc dung :

1.Bé may, 2.Xe dao ngang , 3. u trudc
4.Gia d5( d6 ga dé cat ren bang dao),
5. Pau ro von ve, 6.Ban truot, 7. T
dién

3.4.3.Kich thwéc co ban cia may : duong kinh 16n nhat cua thanh gia cong ( loai may
gia cong vat liu thanh) va duong kinh Ion nhat cua chi tiét gia cong trén than may va trén
ban dao (loai may gia cong trén mam cap)

3.4.4.Pic diém chinh caa may : Gia cong chi tiét theo nguyén tic tap trung nguyén
cong, ning suat cao, thoi gian phu it nhat, tho diéu khién may bac thap, tén thoi gian diéu
chinh.

3.5.May tién dirng:

Dung gia cdng chi tiét c6 duong kinh 16n téi hon 20m, trong lugng may téi hon 1.700 tan.
Do chi tiét quay xung quanh truc thang ding nén ga dat chi tiét an toan,chinh xac cao. C6

2 loai : Loai mét tru va loai 2 tru

33



CAU HOI ON TAP

1.Trinh bay vé& may tién ren vit van nang T620 (1K62).

2.Trinh bay cac xich truyén dong ctia may tién ren vit van ning 16K20.

3.Hay néu cau tao va nguyén Iy 1am viéc cac co ciu dic biét ding trong may tién ren vit

van nang.
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cavonG 4. MAY KHOAN

Muc tiéu:
+ Trinh bay duogc c6ng dung, nguyén ly gia cbng ciaa may khoan
+ Giai thich dugc so d6 dong ciia may khoan dng va may khoan can
+ Trinh bay duoc nguyén Ii 1am viéc cua cac co cau dién hinh.
+ Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, cha dong va tich cuc

séng tao trong hoc tap.

4.1. GIOI THIEU CHUNG:

May khoan dung dé tao hinh cac miat tru tron trong bang dung cu khoan, khoét(
x0ay), doa. Phuong phap tao hinh & ddy 1a phuong phap quy tich do tiép xuc diém
gitta dung cu va phoi. Do d6 cau trdc phan tao hinh caa may khoan van ning cé cung
dang ciu trac nhu nhitng may tién. Nhin chung cac may khoan khéac nhau 1a do mét
vai bién hinh phu thudc vao ciu tao va cong dung dic biét caa nd. Riéng may khoan
can ¢6 ciu trac dong hoc phic tap hon vi ¢6 nhitng nhém chuyén dong phu do dong co
riéng truyén dan. Cau triic dong hoc dé di dong chiéu truc mii khoan theo chu ky
nham thoat phoi cat dé dang.

4.1.1. Cong dung:

Do ciu trac dong hoc, ngoai sé truong khoan 16 thi may khoan c6 thé gia cong

ren trong 15 bang ta rd, doa thuong, mai nghién 16 ..vv.

4.1.2. Phan loai:

C6 cac kiéu may khoan van ning nhu sau:

- May khoan ban mét truc chinh dé khoan 15 nho, may dugc dung nhiéu trong nganh
ché tao dung cu. Tryc chinh c6 sé vong quay cao.

- Méay khoan dtmg dugc dung rong réi dé gia cong 15 trén cac chi tiét khong lon. Ta
phai xé dich chi tiét sao cho truc mili khoan trling véi truc 16 can khoan.

- May khoan can (con goi 1a may khoan hudng kinh) dé khoan cac 16 trén chi tiét co
kich thudc Ion. Chi tiét dat cb dinh, con hop truc chinh khoan s& di dong tinh tién doc
can khoan va xung quanh tru can khoan triing véi truc 15 can khoan.

- May khoan nhiéu truc chinh ting ning suat lao dong cao hon nhiéu so véi may khoan
moét truc chinh.

- May khoan ngang dé khoan 16 sau.

Ngoai ra con c6 may khoan 16 tdm dé khoan 15 tam trén cac mit dau phoi.

Céc kich thudc co ban cua may khoan 1a: dudng kinh Ién nhat khoan dugc d6i voi vat

licu gia cong da quy dinh, kich thudc cdn tryc chinh va hanh trinh 16n nhat caa tryc
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chinh, khoang cach tir mat dau truc chinh dén ban may hay tam dé.
Po chinh xac 15 khoan thudng dat IT9 ( cap 1I).

4.2. MAY KHOAN PUNG 2135 (K135):

4.2.1.Pac tinh k¥ thuat may 2135:

Puong kinh 16n nhat khoan thép 35 mm

COn modc truc chinh No 4

Cong suat dong co  6kw

S6 vong quay truc chinh 68 - 1100 v/ph

Bugc tién 0,11 - 1,6 mm/vg

Luc huéng truc cho phép cua co cau tién dao 1600 KG

4.2.2.C4c xich truyén dong:
 Xich tée d§ - tix dong co N = 5,2kW, n = 1440v/ph, cip banh ring 2—2 khéi

banh ring di trwot ba bac 20 2% 32 _ cxs banh ring thay thé 22 - khéi banh ring
32° 48" 40 60

di truot hai bac :—3; (13—2 - tgi truc chinh quay tron.

- Xich chay dao: T truc chinh mang miii khoan(trén hop téc do) 2—8; g; %

qua :—2; g t6i co cau banh rang then kéo - % (truc vit banh vit) t6i banh rang 14

thanh ring m = 4 truc chinh dwa mili khoan tinh tién 1én xuéng.

- Co cdu chay dao tw dpng ciia mdy khoan dieng 2135

Co ciu chay dao thang dung tu dong cia may khoan dung dé thuc hién mot chu
trinh khoan ty dong (a) . Chuyén dong truyén tir truc chinh khoan(hinh c) qua hop
chay dao Us t6i tryc vit 1 banh vit 2(1 dau méi, 50 rang) quay 16ng khdng trén tryc I.
Muén chay dao tu dong phai truyén chuyén dong quay cua banh vit dén truc 1. Quay
tay quay 6 mot géc 30°( tay quay 6 Iap véi tru | bang chdt 7, chd lap chét 7 xé ranh
nhu hinh vé& b, nta ly hop 5 cling mot khéi voi tay quay 6) quay di 30° phan I6i cua
no s& day vao phan 16i cua nira ly hop 4 1am nira ly hop 4 dich chuyén sang phai nén
10 x0 lai, dong ly hop vau 3. Banh vit 2 quay truyén qua vau 3 tGi ly hop vao truc | -

banh rang Z14, thanh rang m = 4, truc chinh chay dao ty dong.
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+ Mudn khdng ché hanh trinh chay dao ty dong ngudi ta ding vau di dong 10 va vau ¢
dinh II. Tay quay 6 banh ring 8( gan vai tay quay 6) quay thanh ring 9 tinh tién toi khi

vao vau 10 bi vau 11 giir lai. Ly hop 4 va 5 tir vi tri kénh lai trd vé vi tri nhu hinh V&, ly

chol doc
— 3
7
—1 ¥ i
ey m_;;_,t { e 1
" =754 2 e
I
S5vab

hop 3 m& ngét chay dao tu dong.
Trong khi dang chay ty dong mudn chay bang tay( quay nhanh) ta truc tiép quay tay
quay 6, truc | s& nhan chuyén dong cua tay quay ma khdng nhan chuyén dong caa banh
vit 2 vi ly hop 3 ¢6 vau mét chiéu (hinh dudi).

Ly hop viu mot chiéu Co cau hdm chay dao ty dong
Bénh vit 2 quay (theo chiéu miii tén) bat 4 quay, néu ta cho 4 quay nhanh hon thi hai mat
vau truot 1én nhau.
+ Mudn ham khong chay dao tu dong ngudi ta 4n tay quay vao (theo chiéu truc) c6 mot
chét doc nam song song vai truc 1, khdng cé tac dung déng ly hop vau
+ Thyc té trén may: Banh rang 8, banh ring 9, vau 10 va 11 bé tri nhu hinh bén . Cap 8,9
Ia cap banh rang an khop trong.
+ Chiéu dai hanh trinh tinh nhu sau: 1=R.a
Mt khac, ly hgp mot chiéu 3 thay bang con coc hai chiéu
(va 16 x0) coi la khau yéu nhat trong xich, né co | ] tac dung

khi khoan tu dong hét chiéu sau, vau 10 téi cham 11, dong

co dién ddi chiéu(do mach dién), truc khoan tu dong IUi
Ién.

4.3. MAY KHOAN CAN:

May khoan can con goi 1a may khoan huéng kinh

4.3.1.Cong dung : Nhu méay khoan ding, nhu gia cong cac chi tiét 16n, cd thé di chuyén
may dén noi dat chi tiét gia cong.

4.3.2. Phén loai: Loai thong thuong va loai van nang.

+ Loai thuong: gia cdng cé4c 16 thang dtng trong pham vi mat vanh khan c6 chiéu rong r
(mubn gia cdng 16 xién phai ga nghiéng chi tiét, loai nay co kich thuéc 16n).

+ Loai van nang rong: ¢ thé gia cong cac 16 xién, thang..vv. trén mat cau vanh khan.

Nha may co khi Ha Noi d4 ché tao loai may khoan can K592 .
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bac tinh ky thuat may 2B56

-Buong kinh khoan 16n nhat: 60mm

-Khoang canh truc chinh va tru dtng - 16n nhat: 2095 mm
- nhé nhat:375 mm

-Khoang cach dich chuyén cua truc chinh: 350mm

-Pham vi diéu chinh sé vong quay: 55 +1140 v/p

-Pham vi diéu chinh buéc tién 0,15 + 1,2 mm/vg

-C6n modc truc chinh No 5

4.3.3.Cé4c xich truyén dong may 2B56:

a-Xich téc dg: tir dong co chinh N = 5,5kW, n = 1440v/ph - i—;, ta1 cap banh rang di

truot 3 bac 4—0 2 23 ti cip banh rang thay thé a_33 hay 40 ta1 cap banh rang
40" 49° 57 b 0 33
hai bac 2 34 téi 4—3 27 truc chinh khoan.
48" 36 27" 43
MAY KHOAN CAN 2B 56
N=1,3Kw
n=1440vg/ph N=5,5Kw

n=1440vg/ph

Tay get kep chigt oén

—O

N=0.52Kw
n=1440vg/p

i keb chit cdn khoan

/ AN \\\\\\\\ \\\\\ \\\\
///// // ‘ /r
N7 11 Z

Chay khong Lam vi¢c
-«
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b- Xich chay dao: Tu truc chinh khoan qua cap banh rang % tgi khdi banh rang 3 bac

Q; E; 22 _ vhéi banh rang 3 bac Q; E; 4022 truc vit- banh vit L banh rang 13
35 29 32 29 40 18 55 60

thanh rang m = 3 - truc khoan tinh tién doc.

¢- Xich di dpng cén khoan: tix dong co N = 1,3KW, n = 1440v/ph qua g é—iwi vit me t,

=6mm.

d-Xich kep chdt truc khoan (sau khi
quay can khoan téi vi tri can gia
cong): tr dong co N = 0,52kW, n =
1440v/ph qua truc vit banh vit lam

quay Vit me, kep chat truc khoan.

Co cau kep chat vi sai tru may khoan

can(hinh bén):

Vanh kep 1 ¢ dinh vai tru 3 . D lj
ty=55 t.=6

Vanh kep 2 quay dugc xung quanh

chét 4 . Khi dong co dién quay truyén

qua cap vit vo tan téi quay truc vit me. Nua tréi truc vit me quay, vi dai 6c 1 ¢b dinh nén
ban than truc vit me vira quay vira tinh tién sang phai. Gia st tryc vit me quay1 vong thi
ban than no tinh tién sang phai mot bugc 5,5 mm. Vanh kep 2 lGc ndy chiu 2 chuyén
dong: do vit me tinh tién day vanh kep ra xa mot do dai 5,5mm, do vit me quay( ntra phai
vi hai chuyén dong) nén dai 6¢ cta 2 tién vao 1 budec 6mm. Do d6 vanh kep 2 xiét chat
vao tru 3 mot doan 0,5mm.

4.4 MAY KHOAN NHIEU TRUC CHINH:

Dung trong san xuat hang loat d&é khoan dong thoi nhiéu 16, sé luong 16 dat toi 200. May
khoan dtng nhiéu truc chinh c6 thé chia Iam 2 loai chinh:

- Loai diéu chinh dugc khoang céch giira 2 truc chinh

- Loai khong diéu chinh dugc khoang cach giira cac truc chinh.

Hinh v& (a) dudi 1a ban v& chung cua may khoan dung nhiéu truc chinh. Trén than mayl
l3p tat ca cac co cAu cua may gom: Pong co truyén din 2, hop tde do 3, truc truyén trung
tam 4, hop truc chinh 5 va cac truc chinh 7. Hop truc chinh 5 dugc truyén chuyén dong
tinh tién 1én xudng bang co ciu dau ép hay co khi. Tung truc chinh 7 c6 thé c6 téc do
quay khac nhau.

Hinh (b) c6 khéi dau truc chinh 5, chuyén dong truyén tir truc trung tdm 1 qua banh ring

41



trung tdm Z; t4i cac banh rang Z, ¢ xung quanh téi khép cac dang va truc chinh 3.
: § 8
2} ;ﬁl fa . —
| © \
i 1
4%
5-.1 1

| ——
S

o | i | B | ,’/

May khoan dtng nhiéu tryc chinh.

CAU HOI ON TAP

1 .Trinh bay vé may khoan dung 1 truc va cac xich truyén dong ctia may khoan ding
2135.

2.Trinh bay vé méy khoan can (cong dung - phan loai, co cau kep chat vi sai) va cac xich

truyén dong cua may khoan can 2B56.
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CHUONG 5: MAY DOA

Muc tiéu:

+ Trinh bay duogc c6ng dung, nguyén ly gia cbng ciia may doa

+ Giai thich dugc so dd dong cua may doa ngang

+ Trinh bay duoc chuyén dong doc lap cua gia dao trén mam quay.

+ Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, chu dong va tich cuc sang
tao trong hoc tap.
5.1.GIOI THIEU CHUNG:
5.1.1.Cong dung:
May doa dung dé gia cong nhiing chi tiét 16n nhu vo hop, than may..vv..., cong viéc
chinh 1a gia cong 15 c6 do chinh xac cao, gia céng nhiéu 156 ddng tdm hay trén cung mat
phang theo phuong phép toa do ..vv.. Nhiing cong viéc thuong thiy trén may doa nhu
hinh dudi. N6i chung trén may doa c6 thé gia cong xong toan bo mét chi tiét phac tap co
nhiéu cong viéc khac nhau.
5.1.2. Phan loai:
C6 loai may doa van ning va chuyén dung, c6 mot hay nhiéu truc chinh naim ngang hay
thang dung, c6 nhirng may doa chinh xac dic biét nhu may doa kim cuong, may doa toa

do..vv...
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a. Doa 16 (tién trong) b.Khoan c. Phay mat hop bang dao phay mat dau

d. Phay mat dinh hinh bang nhiéu dao phay

e. Xénmat go 16 bang dao tién chay dao hudng kinh

g. Tién ren trong .

5.2.MAY DOA NGANG VAN NANG:

5.2.1.Céc bd phan va chuyén ddng ciia may doa nam ngang van ning:

- Chuyén ddng chinh ciia mam cap tron nye Va truc chinh quay tron ny.

- Chuyén dong chay dao.

+ Truc chinh chay dao hudng truc Sg.

+ Gia dao huéng kinh Ip trén mam cap thuc hién chay huéng kinh dé xén mit S,
+ Chay dao doc va ngang cua ban may.

Ngoai ra c6 cac chuyén dong diéu chinh nhanh cia xa gia d& thang dung trén truc da,

chuyén dong quay diéu chinh cua ban may. ..
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5.2.2.May doa nam ngang van ning:

5.2.2.1.Méy doa toa d9:

Cong dung va phan logi:

May doa toa do dung gia cong cac chi tiét cd yéu cau khoang cach giira cac 16 hay
khoang céch giira 16 va cac mat chuan cua chi tiét co do chinh xac rat cao, dung sai tir 5 -
10 micromet (um).

Trén loai may nay lam duoc céc cdng viéc sau ddy: vach dau va dinh tam 13, khoan, doa,
tién trong lan cudi, gia cdng mat dinh hinh, phay mat dau, go 16..wv..

Ngoai ra n6 khéng chi 1a may cit kim loai ma 14 may vach dau ( khic do) va 1a may do
luong chinh x4c cao.

Pé hoan thanh nhiing nhiém vy trén, may phai c6 kha nang di chuyén ban may hay u truc
chinh theo céc truc toa do thang goc rat chinh xac. Do d6 ngudi ta trang bi cho may co

cdu do luwong quang hoc, thuéc kinh phong dai, ban quay ( chinh xac tir 107)
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Co hai loai may doa toa do : Loai 1 tru va loai 2 tru.

Cic co cdu chii yéu cia may:

C6 3 loai co cau do ludng ding cho may nay:

- Dung d4ng hd do va mau do phdi hop

- Duing co cau truc vit bu sai s6

- Duing co cau truc vit b sai s6 c6 thude diéu chinh.

Loai nay ding cho may mét tru. Trén ban cong tac 1 lap thudc hiéu chinh 7. Tay quay 5
quay truc vit me 2 ban may di dong doc. Do chinh xac budc vit me duoc diéu chinh bang

thude 7. Thude ndy 1am ra theo sai s6 cua vit me d& kiém tra khi ché tao.

.

6

L 1 i
Budc vit me sai s6 0,01lmm tuwong Gng v6i d6 cao 18m xudng hay 15i 1&n cua thudc la
2mm. Khi vit me quay, ban may dich chuyén, con lin 6 lin trén thuéc thong qua hé
thdng tay don lam cho vong chia d6 cua dia quay tuong ddi véi dia phan d6 4. Poc do
lic s& biét duge do chinh xé4c cua vit me va dung tay quay 5 quay hiéu chinh lai (co cau
nay khdng tu hiéu chinh dugce do chinh x4c ma chi phat hién rdi dung tay dé hiéu chinh).
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+Dung co cau do luong quang hoc

Chia phan dé

A A3t nhin

-

Lang kinh

' N\ Q
gpugiz:
‘ b) c)

Vit me quay ban may di dong, ban may cé chia truc kinh bén trong nén truc kinh cling bi
di dong theo. Truc kinh c6 thé quay tu do trong ban may, n6 bang kim loai khéng ri hay
bang kinh trén d6 c6 dudng ren tinh xac (d6 day vach ren 4 -5um) budc ren 2mm. Pau
truc kinh c6 ¢b dinh mot dia phan d6 vai 200 vach khic déu nhau. Bén canh truc kinh c6
thiét ké mot hé théng quang hoc, ding mat nhin thay rat rd cac duong ren trén tryc kinh.
Qua trinh lam viéc nhu sau:

Gia sir mubn ban may di dong 2mm. Pau tién dé vach dudng xoan a (hinh b)tring vao
gitta hai vach trang caa 6ng ngam. Sau dé cho ban may di dong( bang tay quay vit me),
truc kinh di dong dua vach a di dong t6i khi vach b dén vi tri caa vach a cii( gita hai
vach trang) thi ban may d4 di dong mot do dai 2mm.

Ban may c6 thé di dong nho nhat twong ang véi mot do chia trén dia phan do 0,01mm,
tinh nhu sau:

Vong dia phan do = duodng ren tir b chuyén sang a = lam may di dong 2mm, 1 khic d6
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= Zioonmg - duong ren léch di giita hai vach trang = ban may 0,01mm.

Do d6 mudn ban may di dong 0,05mm twong ung véi 5 do khic, ta chi viéc quay dia
phan d6 di 5 d6 khac, duong ren a qua dng ngam sé& léch di (hinh ¢) sau d6 quay vit me
cho ban may chuyén dong dua duong ren a vé vi tri gitra.

Co cdu nay c6 vu diém Ia truc kinh khdng bi mai mon trong qué trinh 1am viéc, do do gitr
duogc dd chinh xac lau dai.

5.2.2.2.M4ay doa kim cuong:

Puogc dung dé gia cong tinh 1 tru va cn chinh xéac, con cé thé tién va xén mat . C6 loai
may doa kim cuong ngang va dung, vdi mot hoac nhiéu truc chinh . Dung cu gia céng
lam bang kim cwong hoic hop kim cing, toc do cat cia may cao ( 600 = 800m/ph).
Luong chay dao bé (0,01 + 0,1 mm), chiéu sau cat bé (0,1 + 0,3mm).

Tién tinh bang dao kim cwong cé cac wu diém sau:

- Khong c6 hat mai dong trén bé mat gia cong ( néu dung da mai).

- D6 6 van va do con 16 co duong kinh 100 + 200mm dat tGi cap do chinh xac 1 va 2 (
0,01 + 0,005mm).

CAU HOI ON TAP

Trinh bay vé may doa: cac chuyén dong, co cau do ludng quang hoc.
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CHUONG 6: MAY PHAY

Muc tiéu:

+ Trinh bay duogc céng dung, nguyén ly gia cbng ciia may phay

+ Giai thich dugc so dd dong cua may phay 6H82

+ Tinh toan, phan d duoc dé gia cong banh ring, cam.

+ Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, chi dong va tich cuc sang
tao trong hoc tap.
6.1. GIOI THIEU CHUNG:
6.1.1.Pic diém:
May phay 1a mét trong nhiing loai may chiém sé luong l6n trong cac nha may co khi, &
Lién X6 cur 100 may cbng cu thi cé ching 10 may phay.
May phay da dugc ché tao tir thé ky 16, nhung phat trién rat cham. Téi nam 60 -80 cua
thé ky 19 n6 mai chiém ty Ié 1/15 may tién. Nam 1815 c6 may phay nam ngang va nim
1884 c6 may phay giuvong. Loai may phay nang co kich thudc ban may 5 x16. May phay
ginong 6682 c6 23 dong co, ning 400 tan. Hién nay c6 xu huéng ngay cang ding phay
thay cho bao. Viéc phat trién may phay chuyén dung cé tim quan trong dac biét. O nudc
ta, nha may co khi Ha No6i d4 san xuat duoc cac loai may phay van nang P623, P613 va
d4 nhap nhiéu loai may phay diéu khién theo chuong trinh s6 CNC.
6.1.2.Cong dung:
Trén may phay nguoi ta c6 thé hoan thanh nhiéu cong viéc khac nhau: gia cong mat
phang, mat dinh hinh( cam, khudn dap, mau ép ....), 15 , ranh, cat ren ngoai va trong, ct
banh ring, phay rénh then..vv... Thiét bi thém ga ldp dé tien trong 15 chinh xéc, gia cong
banh rang bang phuong phép lan ring.

Du6i day 1a nhitng thi du vé cac cong viéc phay ( hinh dudi)
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6.1.3.Phan loai:

- Céan ctr vao cdng dung cua may phay c6: may phay céng dung chung, may phay chép

hinh, may phay thung, may phay lién tuc ..vv...

- C6 thé chia Iam hai nhém chinh:

+May phay van ning nhu : may phay nim ngang 6H82 (P623), may phay dung 6H12,

may phay giudng..vv....

+May phay chuyén mon hoa nhu : may phay ren vit, may phay chép hinh, may phay rénh

then ...vv...

6.1.4.Ky hiéu:

Thi du P623, p - phay , 6 - van nang, 23 - kich thudc co ban cua ban may 3230 x 1250

mm.

Cac may cuaa Lién X6 ky hiéu c6 khéc : chir s6 thir nhat 6: chi méay phay, chit s6 thir hai

chi loai may: 1- dung, 2 - may phay tac dung lién tuc, 4- may phay chép hinh, 5- may

phay dang cong sbn, 6 - may phay giuong, 7 - may phay cong sén chuyén dung, 8 - may

phay cdng sén ngang , 9 - cac loai may khéc. Con s tha 3 chi kich thudc chinh cua may,

chir chi may méi c6 ning suat cao H - may méi cd y nghia ting luong chay dao khi gia

cdng kim loai nhe tgi 2.500m/ph, ..vv.. Hién nay c6 cac loai 6H82, 6H81, 679, 678M,

6H13 ..vv... (cua Lién X06) VF22, FU5A (cua Hung, CH Séc...)

6.1.5.C4c chuyén dong ciia may:
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- Chuyén dong cat 1a chuyén dong quay cua truc chinh mang dao. Tir téc do cat cua dao

ta tin s6 vong quay cia tryc chinh: n = 220

(vong/phat)

Trong d6 : v - van toc cat (m/ph)
D - duong kinh dao (mm)
- Chuyén dong chay dao: Chuyén dong chay dao do ban may mang phdi thuc hién, c6
chay dao doc ( Sy) chay dao ngang (S,) va chay dao dtng(Sy).
6.2.MAY PHAY VAN NANG NAM NGANG 6H82:
Pic diém tryc chinh nam ngang
Ban may c6 thé xoay quanh truc thing ding mot goc nao d6 dé gia cong banh ring
nghiéng.
6.2.1. Pac tinh ky thuat :

-Kich thudc bé mit gia cong duoc cia ban :

Chiéu dai: 700mm

Chiéu rong : 260mm
-Khoang Ién xudng 16n nhat cua ban : 320mm
-Géc quay l6n nhét cua ban: +45°
-Khoang diéu chinh toc d6 30- 1500 v/ph
-Khoang diéu chinh buéc tién ( doc , ngang ,dtng ) 19-930 mm
-Kich thudc may 2100x1400x1615
-Trong luong 2900kg
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6.2.2.S0 dd dong may 6H82:
a-Chuyén déong chinh :
Truc chinh dao quay tron. Xich ndi tir dong co dién chinh N =7kW, n = 1440 v/ph qua

cap banh rang 2= | khéi banh ring ba bac E E 19 ,khdi banh rang di truot —8 @

39" 33" 36 47" 37°

2—2, khéi banh ring 2 bac %; % - truc dao cd 18 tdc do khac nhau tir 30 + 1500 v/p.

b-Chuyén dpng chay dao doc Sy, chay dao ngang S, va chay dao dirng S,

Xich nbi tir dong co dién chay dao N = 1,7kW, n = 1440vg/ph, qua hop chay dao cong

tac% é , banh rang 3 bac E % 2r , khéi banh ring 3 bac 21, E ﬁgtlyho’p

36 18" 27 3740 34
M;( sang trai c6 duong truyén S wépttr 1-2-3-4) hodc ( sang trai c6 duong truyén Scao tUr 1-

2) gat ly hop M, sang tréi, truyén t6i banh ring % - %to’ri cac truc vit me doc, ngang va

dang, thyc hién chay dao Sy, Sy, Sq-
.
_]; - ]
J‘[F
2 ] + 3 1

L -

| X |
LS
-

g+

Puing truyén s thap Puong truyén s cao

So dé chay dao mdy phay 6HS2 ( co cdu phdn hoi)
c-Chuyén déng chay dao nhanh:
26 44

Xich néi tir dong co chay dao, khong di qua hop chay dao ma di tit. Pong co - H 5—7

i—; dong ly hop ma sat M, sang phai truyén vao truc bén trong caa ly hop qua cac banh

rang % : % tGi cac truc vit me doc, ngang, dang.

6.2.3. Ga, kep phéi va dao trén may phay:
a.Gé& kep phoi:

Gé kep phoi truc tiép trén ban may hoic do ga kep phdi trén ban may nho ranh chix T
théng qua bu 16ng kep va mo kep.

b. Ga kep dao phay:

C4u tao truc dao : mdi may phay déu c6 mot sé truc dao tiéu chuan kém theo phan con
theo con dau truc chinh, duong kinh truc dao duoc tidu chuan theo dudng kinh trong cua

dao. CAc bac canh 5 @é 04 vi tri dao nhil hon vai vi tri chi tiét aia cona .
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Céch gé kep dao va truc dao phay trén may phay ngang
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Céc kiéu ga kep dao phay mit dau

1.Truc rat; 2.Pai 6¢ cdng; 3. CON truc dao;

4.VAu truyén lyc; 5.Dao; 6. Bu 16ng kep dao .
Hinh v& cach ga kep dao va truc dao phay trén may phay ngang véi dao phay tru 4 . Thur
tu 1ap : Iap truc 3 ¢on truc chinh , van truc rat 6 vao 13 ren dau con dao bang cach van 7,
xiét dai 6¢ rut 8 , lip cac bac cach 5, dao 4 vao truc dao , lap khéi bac 9 va hé thong d&
vao mang ca truot ngang , xiét dai ¢ | , kep chat bu 16ng 2 dé ¢6 dinh hé théng d& truc
dao .
6.3. May phay dung:
C0 loai may phay ding thuong ( Hinh a) va loai van nang ( Hinh b).
Loai van ning , dau tryc chinh c6 thé quay xung quanh truc nam ngang , ding gia cong
cac mat vat nghiéng.
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Cac may phay nam ngang déu c6 thé lip duoc dau phay ding van nang (do thiét ké goi la
van nang rong). Nhirng may phay dtng hién nay thuong dugc trang bi thém phu tung ban
may quay tron , trén ban méy c6 ga lap tac dung nhanh dé théo Iip chi tiét trong khi ban
quay, dao van cat got goi & phay lién tuc .

6.4.May phay chép hinh :

Dung dé phay nhiing dang bé mat phic tap, thudng phan ra hai loai bé mat: loai céng tua
phang nhu cam phang, dudng phang, phdi khdng tron..vv..., loai cong tua khong gian nhu
khudn mau ép, mat tuabin, mai chéo, cam khong gian.. vv...

C6 2 nhdm may phay chép hinh, nhém ding dé gia céng dang bé mat cong tua phang
phtic tap va nhém gia cdng dang cong tua khong gian phic tap. Cac co cau dung truyén
dan cho hai nhém may phay nay thuong 1a co cdu co khi, dién khi va dau ép. Cac may
phay chép hinh xuét hién ¢ Lién X6 tir nam 1935 véi ky hiéu 64441 va P-63. Sau day ta
nghién ciu chép hinh theo 3 loai co cau trén.

6.4.1.Hé théng chép hinh bang co khi( Hinh a):

Co cau chép hinh gom: dao phay 4, chét do 6, ca 2 déu ldp chung trong u may, cé khoang
cach cé dinh.

Chuyén ddng quay truyén cho phdi 3 va mau chép hinh 5 quay déng bo. Mau quay 5 day
chét do 6 ty theo vét mau 5 1am cho dao phay 4 chuyén dich theo vét dé gia cong phdi 3.

Pbi trong 8 c6 tdc dung gitt cho mau 5 va chét do 6 lubn ép sat vao nhau.

Dao Mau
6_)- C '
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6.4.2.Hé théng chép hinh dau ép ( hinh b):
Bom dau c6 Iuu luong Q khong ddi, phan luu

3
lugng ra hai nhanh Q; va Q» =~ 1

Q=Q:+Q, : ) -

Ban méay duoc truyén dan bang co khi, chay dao

ngang S; trén mat chép hinh cua mau s& tac L

dung 1&n chét kim, do 1am quay don bay xung

quanh tdm C an van truot xudng lam thay doi

khe hé K dan dén thay d6i luu luong dau, qua - M,
d6 sé& thay doi Q,. Gia sir Q; ting c6 nghia 12 Q, I‘h
giam, trong lugng ban may sé thang &p luc dau C ]

(do Q, truyén tdi) nén ban may ha xudng(chay dao S, dung) dao phay sé& gia cong dugc
phan 16i cia chi tiét twong g voi phan 16i cia mau. Chép hinh dau ép rat nhay, bao dam
gia cong chi tiét chinh xac, mat khac khéng yéu cau lién hé ciing giira dao phay va chét
do. Hé thdng chép hinh bang dién khi.

Trong hé thdng nay phai sir dung cac ly hop dién tir dé chay dao doc ban may, ly hop
dién tir M, dé chay dao dtng 1én trén, M; dé chay dao dung xudng dudi.

Mau chép hinh s& tac dung Ién chét do dé néi mach dién thyc hién ban méy chuyén dong
theo 3 chiéu trén hinh v&. Qua trinh chép hinh & day khong lién tuc, nén dudng cong chép
hinh khdng duoc chinh xac nhu hé thdng chép hinh bang dau ép.

6.4.3.May phay giwong:

Dung chu yéu dé gia cong céc chi tiét 16n bang dao phay tru hoac mat dau gan manh hop
kim ctrng.

Ban may gidng nhu mot cai givong , ¢d chuyén dong tinh tién doc, trén d6 1ap céc chi tiét
hop, than may hoic nhiéu chi tiét ghép lai d&é gia cong cung mot luc. C6 loai may phay
givong 1 try va 2 try, tir 2 dén 4 tru chinh lap dao dé gia cong cung mot lic cac mat doi

dién cua chi tiét.
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CAU HOI ON TAP
1.Cong dung va phan loai cac chuyén dong caa may phay .

2.May phay van ning nam ngang 6H82, ga kep dao va phoi.
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cavong7:  MAY BAO , MAY XQC , MAY CHUOT

Muc tiéu:

+ Trinh bay duoc cong dung, nguyén ly gia cong ciia may bao, xoc, chudt

+ Giai thich dugc so dd dong ciia may bao, may xoc.

+ Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, chu dong va tich cuc sang
tao trong hoc tap.
7.1. GIOI THIEU CHUNG:
7.1.1.Cong dung:
Nhom may chuyén dong thang : may bao, may xoc , may chudt dé gia cong cac mit
phang ngang, dung, xién, rinh mang ca, duong dan hudng( séng truot), 15 then hoa, ranh
then, truc nhiéu canh, banh ring, bao chép hinh, 1am ren bang ban can phang..vv....
Uu diém caa nhém may nay 1a gia cdng cadc mit phang dai va hep , cac ranh trong 19,
banh rang trong.
Véi chuyén dong chinh cia may la thang nén ludn c6 hanh trinh cong tac va chay khong,
¢6 lyc quan tinh 16n nén téc do cat bi han ché, nang suat thap.
7.1.2. Phan loai:
May bao ngang d& san xuat cd hanh trinh bao tgi 1000mm , may bao givong c6 hanh
trinh lam viéc tgi 12 500 mm , may Xoc ¢6 hanh trinh téi 400mm.
C6 3 loai may chuyén dong theo dudng thang: may bao, may xoc, may chuét. Trong moi
loai lai phan ra lam may van ning, may chuyén dung hodc tuy theo cic co cdu ciia may
thue hién chuyén dong chinh ma c6 tén goi ciia may.
7.2.MAY BAO NGANG:
May bao ngang dung dé gia cong cac bé mat chi tiét co do dai tir 200 + 800 mm (néu chi
tiép hep nén ghép lai).
Dic diém:
-Chuyén dong chinh do ban truot Iap gia dao thuc hién.
-Chuyén dong chay dao do ban may mang phdi thuc hién. Chuyén dong nay khdng lién
tuc, chi thuc hién sau méi hanh trinh kép cua ban truot.
-Kich thuéc co ban caa may 1a chiéu dai Ion nhat caa hanh trinh ban truot.
7.2.1.Méy bao ngang B36 (736):
B36 (736)do nha may co khi Ha Noi san xuét
7.2.1.1.Pac tinh ky thuat may B36 (736):
Khoang chay dau bao :

16N nhat 600 mm
nhé nhat 95 mm

Do di chuyén 16n nhat cua ban ga vat lam
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Theo hudng ngang 600mm

Theo hudéng dang 95mm
-Po di chuyén 16n nhit theo hudng ding 6 dao : 175mm
Chiéu dai va chiéu rong may: 1415mm x 1415mm
Trong luong may: 1750kg

7.2.1.2.S0 dd dong may B36:

7.2.1.2.1. Xich téc dp -

Tir dong co dién N = 3,5 kW, n = 950 v/ph truyén vao hop bién tc c6 hai khdi banh ring
di truot, téi banh z = 100 c6 6 toc quay, trén c6 bat chét léch tam 1 nam trong ranh caa
bién 2. Mot dau bién ndi v6i dau may bang dai 6¢ 4, con mot dau ty 1én con trugt tm
quay 3. Phuong trinh téc do thap nhat:

Niin = 950.2%.3—8 '421_2 .127502 10,5hanh trinh kép/ph.
7.2.1.2.2.Xich chgy dao:
Chuyén ddng chay dao do banh ring z = 36 truyén dong vao bién 11. Bién nay diéu
khién con coc 13. Con coc nay lam xoay banh xe c6c z = 36 .
Khi diéu chinh géc quay cua banh z = 36 thi xoay ban che 1, khi muén dao chiéu quay

cua z = 36 thi xoay con coc 13 di 180°.
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Phuong trinh budc tién cta ban bat vat lam :

36 K . K .
1.£.£.12 =Smm/ht kép, S= 3 mm/ht kép.

K: s6 rang banh xe coc phai di sau 1 hanh trinh kép.
7.2.1.3.Piéu chinh vj tri ciia dau bao :
Khi mudn diéu chinh vi tri ciia d¢au bao thi ngi tay xiét 9 , xoay vit t=6mm dé diéu
chinh vi tri dai 6c 4 .
7.2.1.4.Diéu chinh khodng chay ciia dau bao:
Bang cip banh rang con 7 toi truc vit me 8 dua chdt léch tam 1 ra xa hay gan tim quay
cua banh z = 100.
7.2.1.5.Diéu chinh cho an dao tw déng dimg:
Khi vau di dong toi cham vao vau cé dinh 23, 1am quay banh coc 22 truyén téi gia dao

thang dimg qua vit me dng .
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7.2.2.May bao giwong:

7.2.2.1.Cong dung:

Gia cong céc chi tiét Ion: than may, hop may, ban truot ..wv.. Chuyén dong chinh do ban may
mang phdi thuc hién. Chuyén dong chay dao do ban dao thyuc hién. Kich thuéc dic trung cho
may bao giuong la kich thudc ban may (4 +7 X 7 + 26) m.

7.2.2.2.Phén loai:

C6 2 loai: loai 1 tru va loai 2 try: than may 1, tru dang 2, xa ¢b dinh 3, dong co phu 4 truyén
dan chuyén dong diéu chinh nhanh cho xa ngang 5 mang cac gia dao dirng 6. Gia dao bén s6 7,

girong bao 8 va chi tiét 9. Cir khéng ché hanh trinh ¢6 dinh 11 gan trén than may.

May bao giuong
4 3 2
| 5
6
8 g
- 3
EE p=—
=ra
L
10 11 10

————

.

=t
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7.3.May xoc:
May xoc dung dé gia cong cac ranh bén trong 16, banh ring trong, then hoa..., it khi xoc mat

bén ngoai.

May xoc
Chuyén d6ng chinh ciia may xoc 1a chuyén dong tinh tién theo phuong dung.
Hanh trinh 16n nhat cua dau xoc 1a kich thudc co ban caa may.
Cac bo phan cua may nhu sau : than may 1 c6 dang hinh hop. Pong co dién 3 c6 truyén dan
cho toan may. Pau xoc 5, vit kep dao 8(co thé quay nghiéng dau xoc dé gia cdng mat xién).
Truc 4 ndi chuyén dong dau xoc tgi hop 10 -11, ban quay7 - chi tiét 9.
7.4.Méy chuét:
7.4.1.Cong dung va phan loai:
May chudt dugc ding rong rai trong san xuat hang loat 16n va khéi, gia cong chinh xac 16 c6
dang prophin bat ky, chudt ranh sudt, banh rang trong, 15 then hoa...
Ngoai ra dang phat trién chudt mat phang, mat dinh hinh va ranh bén ngoai . Dung chuét c6
nang suat, do chinh xac cao.

Duéi day 1a cac loai san pham chudt 16 bén trong
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Hién nay ngudi ta phan loai may chubt nhu sau:

-Theo c6ng dung c6 : chudt trong, chut ngoai.

-Theo vi tri dat dao c6: chudt nam ngang- chudt thang ding (chudt ép)
-Theo mirc do ty dong hoa c6 : chudt lién tuc , ban tu dong ..vv.

7.4.2.May chuét nim ngang va co ciu truyén dan chinh:

2 4 31 95 7 6 8
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Chuyén dong cua may chudt 1a chuyén dong thang kéo dao chuét tinh tién (ngoai ra may
khéng c6 chuyén dong chay dao ndo khac). Co cau dau ép thuc hién chuyén dong nay.
Trén hinh v& bom chinh (c6 ap suat cao) dan dau cao 4p vao budng trai xi lanh day piston
chuyén dong sang phai kéo dao chudt cong tac. Dung bom phuy dé I0i dao chudt vé vi tri
ban dau. Van tiét luu dé diéu chinh toc d6 chudt, van tran dé gitt cho ap suat lam viéc
khong qué tri s6 giéi han.

Cdc b phdn cia may chudt nhu sau:

Trén than may dang hinh hop 1, Iip cac bo phan cia may, dong co dién 2 truyén dan dong
lyc cho hé thng thuy luc 3. Can piston 4 néi véi dao chudt 6 qua co cau lap dao 5 va céc
gia d& 8 - 9. Chi tiét gia cong 7 ti mat dau (1am chuan) vao gia d& 9 dé gia céng. Ty sb
gitta van toc hanh trinh thuan va nghich I6n hon tir 1 dén 2,2. Luc kéo cua may chubt:
7510 1a: P =10 tan ; 7520 la : P = 20 tan; 7530 M c6 P = 30 tén.
7.4.3.Méay chuét dirng dé chudt trong :

C6 thé chudt trong bang 2 phwong phép: . .

Chuot nguoc tir dudi 1én trén va nguoc lai. ]

Khi chuot nguoc tur dudi 1én trén, dao chuot kep

trén phan céng sén 1 va ban truot chuyén dong tir ) ' %?i 6

dudi 1én trén. Chi tiét Iap trong ban may sb 4. . ﬁ@

Khi chudt thuan tir trén xudng duéi, dao chubt dat

du6i cong sdn 3 va ban chuét nén tur

trén xudng dudi, do chudt bi nén va ubn doc, nén chi tiét dat phia trén ban may 4.

Pong co dién 6 truyén dan cho co cau dau ép dat bén trong than may 5, tay gat 7 va 8 dé
diéu khién may.

67



7.4.4.May chudt dirng dé chudt ngoai:

Than méy 1 c6 dang hinh hop rat cing viing.TAm trugt 7 lap dao chudt 6 s& truot trén
séng truot cua than may. Ban may 3, ga lap 4 va chi tiét 5 . Pong co dién 2 truyén dan cho
hé thong thuy luc bén trong than may. Thudng co cac loai may chubt dimg 7710 ¢6 P = 10
T va 7705 c6 P =5T.

7.4.5.May chudt nam ngang tac dung lién tuc:

May chuét nim ngang c6 tac dung lién tuc ding cho san xuét hang loat Ion va hang khoi.
Than may 1 c6 dang hinh hop trén d6 1ap xich truyén dong lién tuc 4. Ga lap 5 dé kep tiét
gia céng 6. Ban 2 gan dao chudt 3 Iip & trén than may. Vi tri A bat dau chudt, vi tri B
chudt xong, kep chi tiét ty dong hay bang tay vao day xich 1. Ca hé thdng day xich c6 thé
di chuyén ngang an dao dé hot luong du can chudt. Thudng dung may nay dé chudt bién 6
t6 v&i tbe do chuyén dong cua xich 2m/ph.

7.4.6.May chuét ngdng truc khuyu:

Thuoc loai méay chudt dung chuyén mdn hoa. Than may 1 c6 dang khung dit dong co dién
2 va hé thdng thuy luc. Phia truéc than may co séng truot thang ding dé di truot ban dao
5 mang dao chubt 6, ban dao 5 c6 chuyén dong tinh tién 1&n xuéng. Ban may 3 dit trudc
than may. Trén ban may c6 hai u 4. u trai ding truyén dan chuyén dong quay tir dong co 8
tGi truc khuy, u phai dé d& truc khuyu.

Téc do quay cua truc khuyu phu thudc vao qué trinh cong nghé va diéu kién lam viéc. Thi
du truc khuyu quay 40v/ph, dao chubt chuyén dong véi toe dd 7m/ph .Sau thoi gian gitra 2
lan mai dao gia cong dugc 5000 - 8000 chi tiét
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CAU HOI ON TAP
1.Cong dung va cac loai may bao va xoc.
2.Trinh bay céc xich truyén dong cua may bao ngang B365.

3.May chudt, cac phuong phap chudt, uu nhuoc diém cia cac phuong phéap nay.
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CHUONG 8: MAY MAI

Muc tiéu:

+ Trinh bay dugc cdng dung, nguyén ly gia cdng cua cac loai may mai tron ngoai,
tron trong, mai phang

+ Giai thich dugc so dd dong cua nhitng may nay.

+ Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, cha dong va tich cuc sang
tao trong hoc tap.
8.1. GIOI THIEU CHUNG:
8.1.1.Cong dung:
May mai dung dé gia cong tinh véi lugng du  bé. Chi tiét trudc khi mai thuong da gia
cong thd trén cac may khac (nhu tién, phay, bao....vv). Hién nay c6 loai may mai tho dé
gia cong chi tiét c6 lwong du tdi 5 mm ( mai pha cac phoi bang thép duc hay cac vo hop
bang gang bi bién cing, dinh cat..vv. ..) dung cho cac phan xudng chuan bj phoi.
May mai dung mai mat tru ngoai, trong, con, dinh hinh, mai ren vit, banh rang, mai dao
Cit, cat phoi ..vv.. My mai dong vai trd quan trong trong nha may, dugc dung rong rai.
Nudc ta bat ¢au san xuat chiéc may mai (may mai van nang) dau tién nam 1965.
8.1.2.Phan loai:
Méy mai gém co cé4c loai sau day:
May mai tron, may mai tron trong, may mai phang, may mai khdng tam, may mai chuyén
ding, may mai dao, may mai doa, may mai nghién ...va dugc phan thanh 3 nhém sau:
-Nhém may mai tron
-Nhém may mai phang
-Nhém may mai bong.
8.2.MAY MAI TRON NGOAI:
8.2.1. Phan tich chuyén dgng trong may mai tron ngoai:
P4 quay tron voi van tde Vy dat téi 50m/s do mot dong co dién riéng truyén dan doc lap,
la chuyén dong chinh.
Chuyén dong chay dao gdom co:
-Chay dao vong cua chi tiét quay tron dé mai hét mat tru (S,)
-Chay dao doc ctia ban mang chi tiét dé mai hét chiéu dai chi tiét ( Sy)
-Chay dao an sdu dé hot hét luong du cua chi tiét gia cong (Si) do u d¢a mai thyuc hién, co

chay an sau lién tuc va khong lién tuc . Do d6 xuat hién hai phuong phap mai:
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+Mai chay dao doc c6 nghia 1a chay dao an sau khong lién tuc, chi thyuc hién khi ban may
& cudi hanh trinh sang trai, cudi hanh trinh sang phai hay mot hanh trinh kép caia ban may
u d4 m&i tién sau vao chi tiét gia cong mot luong Sy (hinh a,b,c).

+ Mai an sau (cOn goi 1a mai chay dao ngang) dé mai chi tiét ¢ chiéu dai mai ngan ( o
truc lap 6 bi ..vv..) chi tiét khdng cd chay dao doc, ¢4 mai lién tyc tién sdu vao chi tiét. Do
d6 chiéu rong cia da mai phai I6n hon chiéu dai mai (hinh d,e)

Ngoai ra con ¢6 mai mot lan an sau( hinh g), mudn mai cac chi tiét con phai quay u da
hodc ban may mot goc a( 2 + 3°).

8.2.2. Phan loai:

- Loai thong thuong: ¢é mai mat try, mat cén ngoai.

- Loai van ning: ban may va ca u mai déu quay duoc xung quanh truc thang dimg dé mai
chi tiét c6 do con 16n, doi khi thém ga lap dé mai trong.

+ Cac kich thudc co ban cia may mai la :

Puong kinh 16n nhat cua vat mai ; khoang cach I16n nhat giita hai mii tim may; goc quay
dugc cua u da va ban may( dé mai con)

+ Cac bo phan co ban cia may mai tron ngoai:

Than may 1 : Bén trong chira dong co dién truyén dan cho hé thdng dau ép thuc hién chuyén dong
chay dao doc Sy cua ban may 2, trén ban may c6 ranh chit T dé lip u quay phoi 3 ( thuc hién chay
dao S,) va u d& phoi 4. Ca ban may c6 thé quay di mot goc + 10° dé gia cong mat con . Hai vau 5
lap trén rdnh bén cia may dé khéng ché hanh trinh doc va ngirng may, dao chiéu khi né cham vao
tay gat 8. u mai 7 lap trén than may c6 thé truot ngang trén doan sdng trugc ngang cua than may.
V6 lang 9 dé di dong ban may bang tay, vo ling 6 diéu khién di dong Sy u mai, 10 1a nut dién.
8.2.3.Pac tinh ky thuat may mai tron ngoai 315:

- Buong kinh 16n nhat c6 thé mai dugc trén may: 150 mm

- Chiéu dai 16n nhét c6 thé mai duoc: 750 mm

- Puong kinh va chiéu rong vién da 600x60 mm

- Téc @6 quay cua vat 1am : 140-630 vg/ph

- Pham vi diéu chinh buéc tién doc: 0,4 - 10,4 m/ph

- Pham vi diéu chinh budc tién ngang: 0,0025 - 0,05 mm/ vg
- Goc quay I6n nhat cua ban bt vat 1am: + 7°

8.2.4.So dd truyén dong ciia may mai tron ngoai 315:
8.2.4.1. Chuyén dong chinh:

Tir dong co dién N = 8kW, n = 1440v/ph qua bd dai truyén ]2'6?; lam quay da mai (va quay bom
dau dé boi tron 6 trugt)

8.2.4.2.Chuyén ddng chay dao:
* Chay dao vong S, do co khi thuc hign:
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0,85 710 . ) . 81 . . X
Tu do N =—— kW, n= ——v/ph qua puli 3 bac - dai truyén — lam quay chi tiét (5-24
u dong co 08 1220 pn qua p a a1 truyc 161 quay et (

hoic lip mam cap3 vau).

* Chgy dao doc Sy bang dau ép:

Yéu cau 3 trang thai 1am viéc cta co cau cong tac xilanh - piston 8 ( hinh dudi): trang théi
lam viéc, trang thai qua tai va trang thai hdm( can bang ap luc).

- Trang théi 1am viéc : Dau qua bom 6 theo dudng dng chinh ré sang trai va van truot dao
chiéu 7 dan vao budng phai xilanh sé 8 day piston chuyén dong ban may tir phai sang tréi.
Khi vau 15 chuyén dong t6i gat tay don 13 sang trai day cac pittbng trong van dao chiéu 7
sang trai, thay doi vi tri dong md duong dau, dau cao ap dan tir bom 6 truyén vao budng
tréi cua xilanh 8 day pitton sang phai, ban méay dao chiéu chuyén dong tir trai sang phai

cho t&i khi vau 15( & phia trai) gat don 13 sang phai ban may tiép tuc doi chiéu ..wv...
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- Trang thai hdm: Dau cao ap din vao ca 2 budng cia xi lanh, ban may dang chuyén
dong s& ham tc thoi tai vi tri can thiét. Khi do ta gat tay gat cia van truot diéu khién
tu dong 9 dé duong dau cao ap ndi tir bom 6 qua van dao chiéu 7 ré theo 2 nga. Mot
duong vao budng phai xi lanh 8 va mét nga xudng van diéu khién 9 lai tré vé van dao
chiéu 7 vao budng trai cua xi lanh.

- Trang thai qué tai:( hay khi bom dau da lam viéc nhung khong dan dau vao co cau
cdng tac) Tiép tuc gat tay gat cua van diéu khién 9 sao cho duong dau cao 4p tir bom 6
ré vao van 9 néi ngay ¢ bé dau. Mat khac khi may bi qua tai dau qua van an toan 11 vé
bé dau.

* Chgy dao doc tw dong:

Luon ludn c6 duong dau qua van diéu khién 9 xudng duéi cling vong sang tac dung
vao pitton ddy cho banh ring 15 khong an khép vai 31. Tay quay 22 quay khong co
tdc dung lam ban may di dong.

* Chay dao ngang Sk bang ddu ép, khong lién tuc:

Dau cao 4p tir bom 6 dan toi ngd tu r& sang phai vao van trugt 16, khi vau 15 4n vao

tay gat ha pitton 16 xuéng, dau di qua day pitton mang con coc ¢ dau can 17 lam béanh
coc quay truyén qua cac cip banh ring %% vit me t = 8mm, u mai thuc hién S,.

Khi ban may chuyén dong, vau 15 roi khoi tay gat, 10 xo day piston 16 1én trén, dudng
dau bi ngat, ngirng chay dao ngang.

Muén chay dao ngang bang tay dé diéu chinh lic dau gia cong, ta quay vo lang 19.
Tay quay nho 18 dung di chuyén nhé u mai khi gia céng gan xong.

1vong tay quay 18. 8 : 24 .ﬁ 8 :imm di dong an sau cua u da mai.
128 80 72 16

* Chay dao ngang nhanh:

Puong dau tir bom 6 dén nga ba trén cing ré sang phai qua van 21 téi xi lanh 20 day
vit me tinh tién, u d4 di dong nhanh. Duing tay kéo van 21 s& d4o chiéu chuyén dong.
Van tiét luu 10 dé diéu chinh toc d6 chay doc ban may.

8.3.MAY MAI TRON TRONG:

8.3.1.Chuyén dng ciia may mai tron trong:
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- P4 quay tron vai tdc do rat cao, vi duong kinh d bi 16 gigi han (thuong trong khoang
20 - 80 mm) nén muén dam bao van téc tdi 50 m/s, s6 vong quay cua da rat cao, téi
2.400v/ph. Do d6 phai chi y két cau 6 truc chinh d4 mai va phuong phép boi tron.

- Céc chuyén dong chay dao Sy, Sy tinh theo mm/ hanh trinh kép .

- Chuyén dong chay S, do chi tiét thuc hién (hinh &) hoic do d4 mai chuyén dong hanh
tinh thuc hién( hinh b). Do d6 c¢6 2 phuong phap mai. Loai mai chi tiét quay va loai
mai hanh tinh.

/////////////////////////////////////////)/z
8.3.2.Cac by phan cia may mai tron trong:

May mai tron trong chi tiét quay

- May mai tron trong chi tiét quay c6 cac bo phan sau: Than may 1 chaa bo phan
truyén dan thuy luc; u quay chi tiét 2, u quay da 5, vo lang 7 thuc hién chay dao S,
ban may di dong trén séng truot than may, vau 8 diéu chinh chiéu dai hanh trinh, cang
gat 9 dao chiéu quay ban may, vo ling 10 dé di chuyén ban may bang tay.

- May mai tron trong chuyén dong hanh tinh:
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Truc chinh da mai 4 quay tron do dong co dién qua dai truyén. Pong thoi u mai 2 qua
co cau hanh tinh 1am quay hanh tinh tryc chinh 4. Loai may nay dung gia cong dudng
kinh 15 ti 1500 mm, chiéu sdu 3000 mm cia cé4c chi tiét kich thudc 16n, khong doi
xtng, ciling c6 khi gia cong 16 nho 3-25 mm.,
Cac may mai tron trong hau hét cd lap cac ga kiém tra tu dong kich thudc chi tiét gia
cong va ty dong hoa chu ky 1am viéc dam bao ting ning suét, khac phuc su nguy hiém
khi da vo ...w...
8.4.MAY MAI KHONG TAM:
8.4.1.Pic diém:
May mai khong tam dung dé gia cong céc chi tiét hinh tru, hinh c6n, mat tru lién tyc,
c6 bac, dinh hinh 15..vv... C4c chi tiét gia cong trén may mai khéng tam: truc nho, con
lan try, c6n (trong 6 bi), chét, vanh 6 bi, (18), bac, chdt pitton ..wv..
Do dic diém cua san pham nén c6 2 phuong phap mai khong tam:
-Mai dao chay doc dé gia cong mat tru lién tuc
-Mai dn sau( dung da dinh hinh) dé gia cong cac loai bé mat khac.
8.4.2.Nguyén ly mai khéng tam:
8.4.2.1.Mai khéng tdm chay dao deoc mgt tru ngoai ( hinh a):

b.
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P4 mai 1 hinh try, c6 téc d6 v; = 30 + 60m/s. Banh dan 2 c6 dang hinh yén ngua
(hyperboloide) quay véi tbc d6 v, = 10 + 50m/ph. Chi tiét s6 3 quay tron véi toc do V.
Thanh d& 4, mang dan 5 giit cho chi tiét truot doc.
Phan tich chuyén déng:
Béanh dan khéng c6 tac dung mai chi tiét. Vi ¢ dang ngua , muén tiép xtc véi chi tiét
truc 3 theo duong sinh nén n6 phai dat nghiéng mét goc B so vai truc chi tiét. Do d6 khi
banh dan quay vai tc d6 v, sé tac dung vao chi tiét va phan thanh 2 thanh phan:

Vo = Ve + Sy
Ve 1am quay chi tiét thuc hién chay dao vong (S,).
Sg 1am cho chi tiét tinh tién doc theo mang 5 tir trudc ra sau may,dugc tinh nhu sau:

Vo =V, COSB Sy = V,sinh.
G6c B ¢6 anh huong dén do 16n lugng chay dao. Khi mai thd Iy tri s6 R = 1,5 + 6°, khi
mai tinh 8 = 0,5 + 1,5°.
Mt khac phai chil y dat chi tiét cao hon tdm da mai mot do cao h dé bao dam chi tiét
khoi bi ket gitta hai d4 va tranh sai sb in dap hinh déang ban dau cua chi tiét.
Thuong h =(0,15 + 0,25)D va nhé hon 10 + 12 mm
8.4.2.2.Mai khong tam 14 (hinh b):
Mai khong tam 15 it ding vi dam bao 15 va mat tru ngoai dong tam ta phai mai mat tru
ngoai twong d6i chinh xac 1am chuan.Qua trinh mai phan tich nhu trén: con lan ti, con
lan kep 2, chi tiét 3, ¢4 mai 4, banh dan 5.
8.4.3.Cdc b phgn cia may mai khdng tam:

May mai khéng tam 3180

N=13kW
n=1500v. lph

N 1.6 kW
n = 1000 viph

Trén than may 1 lap d4 mai 2, da dan 3, chi tiét mai 4. Pong co dién 5 dit trong
phan cong xon 6 1am quay da mai. Co cdu stra da 7-8, u banh din 9 c6 thé di dong
huéng kinh vao chi tiét do vo lang 10 hay tay gat 12.

8.4.4. May mai khoéng tam 3180:
8.4.4.1. Chuyén dong chinh:
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Pong co dién N = 13kW, n = 1500vg/ph, dai truyén % lam quay d4 mai. Pong thoi khi

da mai quaytruyén qua truc vit-banh vit 3illqua hé théng don kéo cho d4 mai dao dong

doc truc.

8.4.4.2.Chuyén @dng quay banh dan bang dau ép va biang co khi:

Bang ddu ép ( hinh b:)

Dau tir bom( do dong co dién N = 1,8kW, n =1000 v/ph quay) qua | - qua van cao ap I
tGi dong co dau ép lam quay xich > bénh dan.

Chu y: Pong co dau ép bién thé ning ctia dau cao 4p thanh dong ning quay truc da dan.
Nguyén 1y so b nhu sau: gia sir ta quay dia vénh 1 xung quanh tryc thang ding mot
vong, N6 s& day cac pitton 2 1én xudng trong xi lanh 3 mét lan. Nguoc lai néu ta dan dau
cao ap day cho pitton 2 tinh tién xudng s& lam cho dia vénh quay vong tron cé tac dung
nhu dong co.

Béng co khi ( hinh a):

Pong co dién N = 0,65kW, n = 1500v/ph qua xich 6;?,10

banh ring thay thé Nl lam
94,59 30

quay da dan.
Muén quay nhanh da dan , ta thdo banh ring thay thé ra, dong ly hop tai Z16 lai , dudng

truyén tir dong co qua xich téi banh ring xodn — tryc da dan.

Z=27,32,39,46,54,61,68,75

g
Sq
= Z=30
] 3
Z =30 E
&
]
Z=16 94,59 §
] [ 66,10 l' ‘i
<[ 7
a)

Chuyén dong quay banh dan bang dau ép va bang co khi

79



8.4.4.3.Chuyén ddng hwéng kinh vao chi tiét caa u da dan:

V6 lang 8 di dong trung binh: vo ling nho 7 di dong nho, don 5 di dong nhanh dé dinh vi.
May nay mai vat dudng kinh 5-75 mm. Nguoi ta thém phéu cip phdi tu dong hoéa qué
trinh gia cong.

8.4.4.4.Uu khuyét diém cia mai khong tam:

- Ning suat cao vi thoi gian phu gan bang 0.

- Ty dinh tam trong khi mai nén d¢ chinh xéc cao va giam dugc luong du gia cong.

- Gia cbng chi tiét nho va ngan rat thuan loi, gia céng chi tiét dai khong bi cong

vénh

- Cong nhan diéu khién may khdng yéu cau tho bac cao.

- Biéu chinh may c6 phic tap, thich tng cho san xuat hang loat.

Hién nay ty 1é may mai khong tam t&i 4,5% Vi k§ thuat hién dai can ting cuong chinh
xac, can, rén khudn, sau do chi mai khdng tam la xong.

8.5.MAY MAI PHANG:

8.5.1.Cong dung va phan loai:

Dung gia cdng tinh mat phang bang chu vi ¢a mai hoac mit dau da mai, thuong duoc
phan loai nhu sau:

*Theo vi tri truc da co :

-Méay mai truc chinh nim ngang

-May mai tryc chinh thang ding

*Theo ban may co:

-Loai ban may hinh chir nhat

-Loai ban may tron.

8.5.2.May mai dung chu vi d4 mai dé mai:

8.5.2.1.Cac chuyén déng ciia may (hinh duwdi):
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8.5.2.2.Cdc bé phdn cua may( Hinh duwoi):
Than may | c6 dang hinh hop,trong d6 chaa hé théng thuy luc truyén chuyén dong tinh
tién qua lai tGi can pitton 5 ciia ban may 2. Trén ban may c6 ranh chir T dung dé kep chat

chi tiét gia cong hoac c6 nhimg duong tir tinh 3 kep cac chi tiét nho bang nam cham dién.

Z

5

10
(

Cac bo phan ctia mday mal phing
V4u 4 diéu chinh hanh trinh ban may, tay gat 6 dao chiéu chuyén dong ban may. Vo lang
10 di chuyén u mai trén tru dang 8, tién ngang vao chi tiét bang tay, vo lang 9 di dong u
mai theo phuong thang dung.

8.5.3.May mai phing ding mit dau da mai dé mai:

a) b) c)
Cac chuyén dong caa da mai dung mat dau da dé mai
Cac da mai co dang hinh vai hoic gan cuc mai vao mat dau. Ban may c6 thé hinh tron,
hinh chir nhat.

Kep chi tiét trén ban may bang bulon hoic diung nam cham dién.
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Cac bg phdn cia may (hinh dwdi):

Trén than may 1 lip ban quay 4, tAm nam cham dién 9 do dong dién mét chiéu cung
cap(c6 bo phan chinh luu riéng).

Pong co dién ¢ ciu tao dac biét trong u mai 6 truyén chuyén dong quay cho truc da 7.
V6 lang 10 dé di dong nhanh y mai.Kich thudc co ban cua may 1a duong kinh ban quay

D va chiéu cao h.
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May mai dung mat dau da dé mai phang

8.6. CAC LOAI MAY MAI TINH XAC:

C6 mai doa, mai bong, mai siéu tinh xAc.

8.6.1.May mai doa:

Pé gia cong 15 c6 do chinh xac va do bong cao nhu 16 bléc xi lanh, so mi xi lanh, 15 Xi
lanh..wv..

May c6 thé mai sta lai mot it sai s6 vé do con, 6 van 13, chii yéu 1a ning cao do bong.
Kich thudc 16 gia cong @ = 8 +1500mm, L tir 10 + 20.000mm.

Pa mai doa két cau nhu sau:
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Thanh mai s6 4( c6 téi 12 thanh) kep vao ddu mai dugc diéu chinh hudng kinh tu dong
do hai c6n 2 va 5 lap ren véi truc 3. Sau mdi hanh trinh kép 1én xuéng cua dau mai, truc 3
quay, cdn 2 va 5 tién gan lai qua chét 1 1am thanh mai 4 né ra, ludn ludn c6 ap suat véi
bé mat mai. Tuy theo do bong yéu cau, da co do hat tir 80 -500. Dung dich tudi ngudi 1a
é-mun-xi hay nudc xa phong.

Céac bo phan cua may :

Gidng nhu mét may khoan dung, dong co dién 3 truyén dan chuyén dong quay cho dau
mai doa 2 , ca ¢au mai 1&n xudng lién tuc do hé thdng dau ép dat trong than may 1, 4 va 7

1a truc cir khdng ché hanh trinh. Tay gat 8 diéu khién hé thdng thuy luc. Ban may 5 lap
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Pa mai doa

chi tiét 6 . Cac

may mai doa

8.6.2. May mai bong:

Thuc hién mai bong bang tay va bang may.
-Bang tay: B6t mai + dau, tay cong nhan mai. b)
-Bang may:
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M3t mai bong 1 bang kim loai c6 khi ding d¢a mai da mon. Bia 2 dé d& phia dudi va tao
ra ap luc (ép chi tiét vao mat mai). Chi tiét 4 Iap trong céc ranh thung caa tam d& chi tiét
3. Khi mai cho bot mai va dau vao. Pa mai 1, dia & 2 quay nguoc chiéu nhau. Chi tiét
vira quay vura lan. Luong du khi mai béng 0,005 + 0,02mm (cha y chon vat liéu da mai:
gang, dong, cat bit..vv. .. ¢4 d6 cang twong tu do cing vat mai).

8.6.3.May mai siéu tinh xac:

May mai dugc do bong cao nhat. Dung dé gia cdng mat tru ngoai, trong, mat phang.

Qud trinh gia cong va cdc chuyén dong:

- So d6 chuyén dong khi mai siéu tinh xac ( hinh dudi)

- Pa mai c6 do cang rat cao, d6 hat rat nho, ludn lubn ép sat vao bé mit gia cong bang 10
x0 hay bang co cau thuy luc. C6 téi 12 chuyén dong khac nhau cua da va cua chi tiét gia
cdng trén may. Dung dich tudi ngudi 1a dau + dau hoa.

- Qué trinh gia cong, da tinh tién qua lai va dao dong doc truc chi tiét gia cong, vanh
trong 6 bi da tinh tién xudng va dao dong da, chi tiét quay tron va quay mit phang.
Luong du gia céng khdng dang ké.

- Luong du gia cong khi mai siéu tinh x4c :0,005 + 0,008 mm. P9 nhap nhd bé mit sau
khi gia cong 0,01 - 0,25 um. Do hat ¢a mai 200 + 600. ap lyc mai 30 + 450g. Sé vong
quay cua chi tiét khoang 200 + 400 v/ph, s6 1an dao dong 250 + 900 lan /phdt.

Dung dich tuéi nguoi: dau hoa( 90 + 95%) va dau may( 5 - 10 %)

P F , [fi_t;]hbi,ap- ma
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So d6 chuyén dong khi mai siéu tinh xéac
- Chuyén dong chinh cua da:
2. Chuyén dong dao dong caa da (quay hoac hoic tinh tién);
3. Chuyén dong chay dao cua chi tiét 1 va 2, dudi la chuyén dong quay va dao dong cua
chi tiét 5.
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8.6.4.May mai sic:

Dung dé mai sic dung cu cat got, c6 2 loai: van niang va chuyén mon hoa. Hién nay c6
du cac loai may dé mai céc loai dao : Tién, phay, doa, khoan, ban ren, ta ro..vv... déu d4
duoc tu dong hoa hay chuyén dung.

Ban may lap phdi hoac u mai c6 thé quay di nhitng goc do khac nhau (theo 3 chiéu) dé
mai c4c goc cua dao cit.

Ta chi nghién ctru may mai van nang 3A 64.

ba quay tron do dong co dién N = 0,65 kW, n = 2800v/ph , puli 2 bac téi truc chinh da .

Tryc dimg mang da 1én xudng theo phuong dting do vo ling 1.
Ban may tinh tién doc nhanh do vo lang 2 -% banh rang, thanh rang.

Ban may tinh tién cham do v6 ling 3 qua truyén dong hanh tinh giam ti sb truyén 10 lan.
Vit me ngang t=2mm di ddng ban may theo phuong ngang.

May mai sic van ning 3A64

Thanh rang m=2.5

Z=14  z.49 218,

u [=2mm
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CAU HOI ON T4P

1. Mé&y mai tron ngoai 315( cac chuyén dong va so do truyén dong ).
2. May mai khéng tam.

3.Cac loai may khac.

4.V& so db 1am viéc cua cac loai may mai tron, may mai phang.
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CHUONG 9: MAY GIA CONG RANG

Muc tiéu:
+ Trinh bay dugc cdng dung, nguyén ly gia cong, dac tinh k¥ thuat cta cac may
gia cOng rang.
+ Giai thich dugc so dd dong.
+ Tinh toan, diéu chinh dugc may dé gia cong banh rang.
+ Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, chi dong va tich cuc sang
tao trong hoc tap.
9.1.CAC PHUONG PHAP GIA CONG RANG:
- Phuong phép dinh hinh.
- Phuong phép chép hinh.
- Phuong phép bao hinh
9.2. MAY PHAY LAN RANG:
Pé gia cong banh ring try ring thang , ring nghiéng , banh vit, tryc then hoa
9.2.1.Nguyén ly gia cong :
Gia cdng bang phuong phap bao hinh (bao hinh cudng buc )gitta truc vit (d6ng vai tro
dao) va banh rang hoac banh vit (dong vai tro phoi).
9.2.2.C4c chuyén dong ciia may:
9.2.2.1.Gia cong bdnh ring tru ring thing:
Theo nguyén ly dé tao dugc dang ring than khai thi phai c6 chuyén dong bao hinh

7 O

Dao phay 1an rang

So do6 gia cong M0 ta chuyén dong lan ring
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Gia sir tryc vit 1a dao c¢6 K dau mdi, banh rang( banh vit) 1a phoi c6 z rang , thi theo
nguyén ly an khép bao hinh 1a:
1 1

Dao quay Q, di —~ vong thi phoi quay Q,di 7

% vong goi day la chuyén
dong bao hinh .

Pé gia cong hét chiéu dai b cua rang thi dao phai c6 chuyén dong tinh tién Ts, goi la
chuyén dong chay dao damg (Sy).

Ngudn chay dao T lay tur truc phdi quay (Ivong ) dé ban dao mang dao tién mét luong
S¢ mm (nhu chay dao cia may tién).

Pé cit hét chiéu cao h cua riang thi dao phai cd chuyén dong hudng kinh vao phdi T, goi
Ia chay dao hudng kinh (S).

9.2.2.2.Gia cong banh rang hinh tru rang nghiéng:

Ngoai cac chuyén dong nhu riang thiang, dé gia cong dugc banh ring nghiéng can co
chuyén dong tao ra dudng nghiéng cia rang, goi chuyén dong dé 1a chuyén dong vi sai

Ky hiéu Qs .

M@ ta qua trinh phay lan rang

Ngoai ra khi gia cong banh ring thang va nghiéng déu phai cha ¥ quay diéu chinh dao vi
dao c6 goc a.

Nguyén tic : quay truc dao sao cho phwong duong xoian cua dao tring véi phuong
duong rang gia cong .

9.2.3.May phay lan rang SE32:

(S6 5-may gia cong rang ; chir E chi lan cai tién ; s6 3 chi loai lin ring ; s6 2 chi kich
thude)
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May phay lan rang SE32

May gia cong dugC : Myayx = 6 MM ; Dyhoi = 120 - 750 mm ; chiéu dai ring t&i 250 mm .
May c6 cac bo phan chinh sau :

Than may 1 c6 dang hinh hop Iip tru dieng mang dao 2 va tru & phoi 3. Khau chap hanh
: dao 4, phoi 5. Ban may 6 c6 thé dua phoi di dong hudng kinh vao dao( trong mét sé
may cho tru 2 di d6ng). Pong co dién phu 8 ding di chuyén nhanh ban dao. Hop 7 lap
chac banh rang thay thé cua xich phan do, hop 9 Iap chac banh ring thay thé cua xich

chay dao va xich vi sai.
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CHUONG 10: MAY PIEU KHIEN THEO CHUONG TRINH SO
Muc tiéu:

+ Nam duogc nguyén 1y 1am viéc va cau tao mot sb thiét bi co khi hoa va tu dong
hoa.

+ M0 ta dugc vé may diéu khién theo chwong trinh s6

+ Trinh bay duoc cac thanh phan co ban cua may diéu khién theo chuong trinh sd

+ Phan loai dugc cac may CNC théng dung.

+ Rén luyén tinh ky luat, kién tri, can than, nghiém tdc, chi dong va tich cuc sang
tao trong hoc tap.
10.1. CO KHi HOA VA TU PONG HOA:
10.1.1.Khai ni¢m:
Co khi hod 13 phuong phap thuc hién qué trinh cong nghé bang may va cac co cau may .
Co khi hod c6 thé tién hanh tirng phan( chi c6 mét bo phan 1am viéc cia may dugce co
khi hoa nhu kep chat phéi bang mam cip hoi, co cau chay nhanh xe dao v.v...) hoic co
khi hoa toan bo( tat ca cac hoat dong ciia may déu dugc co khi hoa ). Khi d6 ngudi cong
nhan chi viéc diéu chinh may hozc van hanh ma khdng phai ding stiic dé gé lap vat 1am,
di chuyén dao dé cat got v.v...
Tu dong hoa trong san xuat |a su phét trién hoan chinh cia co khi hoa, trong d6 viéc diéu
khién bang tay duoc thay thé bang cac thiét bi diéu khién tu dong, khdng can ngudi diéu
khién ma chi can nguoi kiém tra.
Tu dong hoa ciing duoc tién hanh tirng phan hoic toan bo. Ty dong hoa ting phan 1a chi
ting phan qua trinh cong nghé duoc thyc hién bang thiét bi ty dong. Tu dong hoda toan
bo 14 toan bo qua trinh céng nghé gia cdng chi tiét duoc thuc hién bang cac may hoac to
hop may ty dong. Cac may hoic t6 hop may tu dong nay duoc diéu khién bang mét hé
thdng diéu khién tu dong chung. Viéc diéu khién tu dong ciing thuc hién mét cach tu
dong bang thiét bi diéu khién theo chuong trinh hoic dung may tinh dién tu.
Tu dong hod toan bo quy trinh cong nghé dan dén viéc thiét 1ap cac day chuyén ty dong ,
cac phan xudng va nha may tu dong hoa.
10.1.2.Y nghia:
Co khi hoa va tu dong hoa toan bo trong qua trinh san xuat khéng nhitng c6 y nghia vé

mat kinh té- k§ thuat, ma con c6 ¥ nghia to 16n vé mat xa hdi. Trong xa hdi xa hdi cha
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nghia, no dap tng loi ich thiét thuc cua nguoi lao dong, giam nhe va thay ddi co ban dic
tinh lao dong, tao diéu kién rat bét thai gian 1am viéc trong ngay, xoa bo su khac biét
gitra lao dong chan tay va lao dong tri dc.

Co khi hoa va tu dong ho4 1a phuong huéng chinh cua tién b ky thuat.

Qua trinh tu dong hoa san xuat khong nhiing thiic ¢ddy manh mé va rong khap nganh ché
ta0 may ma con tham gia vao viéc té chirc va quan 1y san xuat.

10.1.3.Mt s6 thiét bi co khi héa:

10.1.3.1.Mam cap khi nén:

10.1.3.1.1. Céu tao:

1.Van diéu phdéi 2. Khépndi  3.Xylanh 4. Pit tdng

5. Thanhtruyén  6.Donbay  7.Chaucip 8. Than mam cap

10.1.3.1.2.Nguyén ly lam viéc:

Khi nén tir dudng 6ng chinh qua bo loc vao bd phan diéu 4p va do bang ap ké. Qua van
diéu phéi 1:

- Khi g4 kep: diéu khién van 1 dé khi nén di vao budng bén phai cua xy lanh 3, khi nén
tac dong vao pit tong 4, kéo thanh truyén 5 va don bay hai chiéu 6, day vau cap di vao
tdm mam cap, phoéi duoc kep chat.

- Khi thao chi tiét gia cong: diéu khién van diéu phéi 1 dé khi nén di vao budng trai xy

lanh, day pit tdng sang phai, qua thanh truyén 5 va don bay hai chiéu 6, day vau cap ra

xa tm mam cap, chi tiét gia cong duoc thao ra .

28 -’ 1 . A
Ong dan khi nén tu tram vao 8
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10.1.3.2.E t6 khi nén:
10.1.3.2.1.C4u tao:

1. Than 2,7.0 @& 3;4. Khéi V 5. Vit me

6. Banh rang 8. Xy lanh 9. Pit tbng 10. Cén pit tong( thanh rang)
10.1.3.2.2.Nguyén ly lam viéc:
- Céc khdi V dung dé kep chat.
- Vit 5 @é dich chuyén cac khdi V, vit 5 ¢d ren phai va trai duoc Iap véi cac 16 cua cac
khéi V c6 dudng ren tuong tng, vit 5 dugc ga trén hai 6 & 2va 7.
- Banh ring 6 dé nhan chuyén dong tir pit tong 9.
Khi khi nén vao xy lanh 8, pit tdng 9 cting can 10 - thanh ring chuyén dong lam quay
banh rang 6 va vit 5, nhu vay hai khéi V sé 4 va 3 s& dich chuyén ra vao dé thao long
hoac kep chit chi tiét.
Pay 1a loai é t6 kep chat don gian va an toan, co thé dugc sir dung rong réi trong cac
diéu kién san xuat khac nhau. E t6 trén co thé sir dung ty dinh tdm chi tiét dé gia cong
16 tAm trén may phay ding .
10.1.4. Thiét bi chuyén d6i ning lwgng thanh co ning:
10.1.4.1.Thiét bi thuy lwc:
Nhiéu may CNC c6 hé théng dan dong ban may la thiét bi thuy luc. Bom dau cung cap
dau ap luc cho van Secvo. Van Secvo dua dau téi dong co thuy luc 1am quay truc dong
co. Chuyén dong tir truc dong co ti vit me dai 6¢ bi 1am ban may chuyén dong.
10.1.4.2.Thiét bi di¢n:

Pong co budc 1a mot dong co dién co dic tinh mdi xung cap cho dong co 1am néd quay
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di mot budc goc. Chuyén dong cia dong co truyén toi tryc vit me dai oc bi lam ban
may chuyén dong. Pong co budc dung trong hé dan dong khong c6 phan hoi (mach
diéu khién hé) nhu trén hinh vé. Hé diéu khién dung dong co budc don gian, gia thanh
thap, do chinh xéc cd thé dat tgi 0,00Imm.

Pong co Secvo dung trong hé thong din dong ban may vai cau tric didu khién phan hoi

(hé diéu khién kin). N6 duogc diéu khién vé téc do va vi tri véi do chinh xéac cao.

Truc chinh —p~
RO N— Ban may
Hé diéu - Bong co ,
khién |__bubc 1 1

Vitme  pai gc bi

Mach toc do bao gom thiét bi diéu khién, dong co va cam bién do toc do.

Thiét bi diéu khién 1a mot thiét bi nhan 1énh toc d6 tir hé diéu khién CNC. Vi du néu
chuong trinh goi may chay theo chiéu kim dong hé véi tée do 1000vong/phdt, hé CNC
phai dua ra dién ap twong Gng la 3,5 von chuyén dén thiét bi diéu khién. Pién ap ra tir
hé diéu khién dong co thuong 1a rat nho khong di cong suat cho dong co. Vi vy trude
khi dua téi dong co, tin hiéu diéu khién dugc dua qua khuéch dai dé dat dugc dién ap
va dong yéu cau. Pé do toc do, dudi dong co gan ddng truc véi roto cua cam bién toc
d6. Cam bién tdc d6 1a mot may phat dién. Téc do quay cua roto ty & vai dién &p ra cua
cam bién. Dién ap dua ra tir cam bién toc do la dién ap phan hoi. Trong thiét bj diéu
khién dong co ngudi ta bé tri mach so sanh, mach lam nhiém vy so sanh dién ap dua ra
tir hé CNC véi dién ap phan hoi lay tir cam bién téc do, két qua so sanh Ia tin hiéu dua
vao diéu khién lai dong co

Mach vi trf 12 mach phan hdi véi thiét bi phan hoi 1a Encorder hoic Resolver.

Encorder 12 mot dia c6 hai hang rdnh cach déu nhau nam trén cac dudng tron déng
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tam. S6 lwong rdnh trén hang ranh tuy thudc vao kha ning cong nghé. Sb ranh cua
hang ranh thix nhat c6 téi 1000 ranh, hang tht hai ciing c6 tdi 1000 ranh. B4i dién qua
dfa 16 twong tng vai cac hang rdnh mot bén ngudi ta gan thiét bi phéat (photocel) va
bén kia ngudi ta gan thiét bi thu. Mdi 1an anh sang chiéu qua ranh téi thiét bi thu, xuat
hién mot xung va xung d6 dugc gui téi CNC. Ctir 1000 xung gui téi hé CNC, hé¢ CNC
biét dugc dong co da quay mot vong. Tinh sé xung c6 thé biét duoc vi tri chinh xac
cua truc.
Hang ranh th hai b tri khéng tring véi hang rdnh tha nhat. Hang ranh tha hai lam
nhiém vu xac dinh xung dau va xung cudi trén ranh thix nhat.
Vi cdng nghé hién nay nguoi ta da san xuat duoc Encorder ¢6 sb ranh 1a 4000 ranh.
10.1.4.3.Day chuyén tw dong va ré bot cong nghi¢p:
Day chuyén tu dong la hé théng cac may duoc xép theo quy trinh cong nghé nhat dinh
dé tu dong bién phoi thanh san pham .
Trong qua trinh gia cong, phoi duoc chuyén tir may nay sang may khac, mdi may thuc
hién mot nguyén céng nhat dinh . Day truyén tu dong chi cin mot hay hai ngudi phuc
vu ma van dam bao dugc ning suét cao.
Day truyén tu dong co thé phdi hop cac loai may to hop, van ning va may chuyén
dung .
May t6 hop la tap hop nhiéu co ciu may da dugc théng nhat hoa nhu ban may, gia
may, mam quay, dau dong luc truyén dong bang thuy luc, khi nén hoic bang co khi...
May t6 hop thudng dung dé thuc hién cac nguyén cong khoan, khoét, cat ren, phay
mat phang, rdnh, bac ...
Cac phoi gia cong trén may nay thuong la cdc loai hop may. Trong qué trinh gia cong
phoi duoc ga cb dinh, con dung cu cat quay va tinh tién dé cat got . Trong day chuyén
tu dong, cac may to hop lién két voi nhau bang hé thong van chuyén tu dong dat o ca
hai phia.
Phuong hudng quan trong dé phat trién kinh té va xa hoi 1a sir dung trong moi ,linh
vuc khac nhau caa nén kinh té cac may dao phoi (tay may) tu dong diéu khién theo
chuong trinh- d6 la robot cong nghiép.
Str dung robot cong nghiép cho phép thay thé lao dong bing tay trong cac cong viéc
nang nhoc va trong cac nguyén cong don diéu (vi du : xép lidu vao may , thao chi tiét
gia cdng , xép chi tiét vao thung ...)
Robot céng nghiép khac véi tay may & chd tay may don gian, chi thuc hién mét hay
mot vai nguyén cdng cing loai, con robot ¢ thé thuc hién mot sé 16n cac nguyén
cdng va chuyén tiép tir nguyén coéng nay dén nguyén cong khéac theo mot chwong trinh
dac biét ghi trén bang hoac trén ban do - gia ghi chuong trinh .
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Hinh dudi 1a robot dugc sir dung dé phuc vu trén may tién . Cac miii tén chi phuong

chuyén dong cac bo phan cong tac cua robot .

10.2. CAC LOAI MAY PIEU KHIEN THEO CHUONG TRINH SO THONG
DUNG:

10.2.1. May tién CNC:

- May tién CNC CTX 310 do hing DMG Cong hoa lién bang Puc thiét ké va ché tao.
- May tién CNC Kamioka cta Dai loan.

- May tién CNC do IMI Holding thiét ké va ché tao.

- Céu trac co ban ctia may tién CNC Ia tryc chinh bé tri nam ngang, ban may bé tri
trén mat phang nam ngang. Kep phéi bang mam cap hoic dau chéng tdm co khia
nham dé truyén md men xoan.

May tién CNC c6 kha niang cong nghé nhu: tién tron, tién ren, khoan, khoét, doa, cit
dut...

May tién CNC duoc xay dung trén co s¢ cac cum co ban sau:

- U trudc mang truc chinh, 1am nhiém vu tao téc do cit got. Truc chinh thuong duoc
dan dong boi dong co mot chiéu kiéu secvo c6 kha niang diéu khién téc do vo cap.

-.U sau bé tri di dién véi u trudc. Chuyén dong u sau thuc hién theo chuong trinh
diéu khién. U sau c6 chuyén dong lui vé phia gia dung cu dé thuc hién thay dung cu.
Chtic nang u sau ¢6 thé xem nhu 1a mét dau revonve luu trir dung cu.

-. Gia dung cu c6 két cau da dang nhung phai dam bao thay dung cu dé dang va nhanh
chéng. Khi thay dung cu gia dung cu chuyén dong dén vj tri xac dinh dé thyuc hién qua
trinh nay. Tuy theo muac d6 ty dong hoa ma may b tri thém 6 tich phdi va thay phoi

tu dong. 95



Dac tinh ky thuat ciia may:

Hanh trinh X,Z200x650 mm
bong co X,ZDC Servo 5000 mm/phut
Téc d6 chay nhanh 5000 mm/pht
Tbc do chay cat got 1 — 3000mm/phut
Ld con truc chinh BT40

Puong kinh 16 tryc chinh 44 mm

Cong suét truc chinh 11kw

Téc d6 truc chinh 10 — 2000vg/phut
Duong kinh mam cép 250mm

Chiéu cao tdm 200mm

Bo diéu khién Siemens 802C

10.2.2.May Trung tam gia cong ngang CNC( do IMI Holding thiét ké va ché tao):

Trén may c6 thé lam cac cong viéc tién, dac biét gia cong cau khdng gian.
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bac tinh ky thuat caa may

-Kich thudc ban: 500x500mm
-Hanh trinh X,Y,Z 620x500x350mm
-bong co X,Y,Z DC servo

-Tbc @6 chay nhanh: 5000mm/phut

-Tbc @6 chay cit got: 1 — 3000mm/phut

-L6 ¢c6n truc chinh: BT40

-buong kinh 16 truc chinh: 65mm

-C6ng suét truc chinh: 3,7kW

-Téc d6 truc chinh: 20 — 2000vg/ph

-Bo diéu khién TNC 310 Heidenhein

10.2.3.Mday khoan han cit CNC:
do IMI Holding thiét ké va che tao.

Trén may c6 thé 1am céc cdng viéc khoan , han va cit kim loai.
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bac tinh ky thuat caa may 250012000400 mm

-Kich thudcelam viée X,Y,Z 700 mm

-Chiéu cao vat gia cong DC Servo

-Pong co dan ban X,Y,Z 1- 3000 mm/phut
-Téc do 1am viéc: C6n Modc sb 5
-L6 ¢6n truc chinh: 65 mm

-Buong kinh 13 truc chinh: AC bién tan
-Bong co truc chinh: 20-800 vong/phat
-Téc do truc chinh: 70 KGm

-M®& men 1én nhat cua truc chinh: TNC310 Heidenhein

-Bo diéu khién:

10.2.4.May trung tam gia cong CNC ECOMIL-V43: do Han Quéc ché tao.May co6
thé thyuc hién duoc nhiéu nguyén céng chi mot lan ga dat va thyuc hién duoc céc cong
viéc nhu: phay bé mat, chép hinh, bao hinh, khoan, khoét, doa..

bac tinh ky thuat caa may:

-Kich thudc ban may : 1100x 420 mm.

-Trong lwong phdi 16n nhit gia cong duogc trén may : 500 kg.
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-Truc toa do X phai sang trai: 760 mm.

+Truc toa do Y : 430 mm.

+Truc toa do z : 500 mm.

-Khoang céch tir tdm truc chinh t6i mat trude than may : 480 mm.

-Khoang céch gitra truc chinh va ban may : 160- 660 mm.

-Tbc @6 truc chinh : 50- 4000 v/ phit.
-Téc do tién : 1- 4400 mm.
-Chay dao nhanh ( X, Y): 15 m/ph.
-Chay dao nhanh z : 13m/ph.
-S4 dung cu gé trén trong dao : 24.
-Dung cu 16n nhit ga duoc trén tryc chinh: :90x 300.
-Thot gian tu dong thay dao : 27 s.
-bong co st dung trong may:
+Pdng co truc chinh quay : 5,5 KW.
+ 3 dong co chuyén dong X, Y, z : AC 1,8 KW.
+ Dong co khi nén: AC 1,5 KW.
+Pong co nudc lam ngudi: AC 0,18 KW.
+ Pong co bom dau : AC 0,02 KW.
+Pdng co quat gio: AC 0,75 KW.
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10.2.5.Méy phay F4025- CNC
do IMI Holding thiét ké va ché tao.

Trén may c6 thé 1am céc cong viéc phay

bac tinh k¥ thuat caamay

-Kich thudc ban XY 800x400 mm
-Hanh trinh X,Y,Z 600x400x600 mm
-bong co X,Y,Z DC Servo
-Tbc @6 chay nhanh: 5000 mm/phut
-Tbc @6 chay cit got: 1- 3000 mm/phat
-L6 ¢6n truc chinh: BT40
-Buong kinh truc chinh: 65 mm
-C6ng suét truc chinh: Akw

-Téc¢ do truc chinh: 63-3000 vong/phut

-Bo diéu khién: TNC310,Siemen 802C

10.2.6.May phay 1050-CNC: do IMI Holding thiét ké va ché tao. Trén
may cd thé 1am céc cdng viéc phay
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bac tinh ky thuat caa may

-Kich thudc ban X,Y 425x1524 mm
-Hanh trinh X,Y,Z 1000x500x500 mm
-bong co X,Y,Z DC Servo

-Tbc @6 chay nhanh: 5000 mm/phut

-Tbc @6 chay cat got: 1- 3000 mm/phut

-L6 c6n truc chinh: BT40

-buong kinh truc chinh: 65 mm

-Cong suét truc chinh: 5,5/7,5kw

10.2.7. May phay CNC DMC 635V do hing DMG- Cong hoa lién bang Pirc thiét ké

va ché tao.
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CAU HOI ON TAP

1.Thé nao 14 co khi hoa trong san Xuat ?

2.Co khi hod va tu dong hoa khac nhau & chd nao ?

3. Néu cau tao va nguyén ly 1am viéc cia mam cap khi nén, & td khi nén, may phat hanh

trinh va ly hop dién tur ?
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