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CHUONG I: GIOI THIEU

1.1Ly do chon dé tai

Khi viéc gia cong cac chi tiét may ngay cang nhiéu, dic biét 12 & nudc ta, co nén
cong nghiép dang phat trién. Ngoai viéc doi hoi cac cong nghé hién dai, c6 do chinh
xac cao thi viéc tiét kiém thoi gian gia cong, nhim hoan thién san pham mét cach
nhanh nhét, va dam bao an toan cho ngudi van hanh ciing gop phan quan trong trong
viéc gia cong cac chi tiét may.

Trong do taro 1a mot nguyén cong dugc st dung thuong xuyén va rong rai khi gia
cong cac chi tiét may. Hién nay hai phuong phap taro thudng dugc sir dung pho bién 1a
taro bang tay va dung may khoan c6 chirc ning taro. Nhung cic phuong phap taro nay
khong giai quyét dugc hét cac van dé gip phai. Tir d6 dé tai: “Mdy Taro Ren Bdn Tw
Dong” ra doi dé dap ung nhu cau san xuét cua x3 hoi.

Nhu tén goi cua minh, may sir dung phuong phép taro ren trong 16 c6 san cua chi
tiét gia cong. Dac diém cua phuong phap nay 1a c6 téc d6 nhanh, tiét kiém thoi gian gia
cong va thao tdc dugc ¢ nhiing vi tri kho.

Hién nay & VIét Nam, co rét it cac nha may, xuong gia cong st dung phuong phap
nay. Tuy nhién may taro ban tw dong van htra hen s& duogc st dung mot cac phd bién va

rong rai tai Viét Nam.



1.2 Tong quan lich sir nghién ciru dé tai

Su phat trién cua loai nguoi thong qua cac thoi dai gan lién véi cac cong cu. Voi
cudc cach mang cong nghé vao gitra thé ky XVIIL cac may cong cu dau tién da xuit
hién va lién tuc duge cai tién. Su phat trién cta cac may cong cu va cong nghé lién
quan d tién rat nhanh cho dén tin ngay nay.

Cudc song hién dai khong phai 13 san phdm tu nhién, ma 1a két qua cta su phat
trién céc may cong cu. Thuc phém ché bién, xe co, dién thoai va hdu nhu moi san
pham chung ta st dung déu duoc san xuit bang may moéc. Trude thé ky XX, cac
phuong phap san xuat thay d6i rat cham. Cho dén du nhitng nam 1930 cic phat minh
m&i va ndi bat bt dau tac dong manh dén quy trinh san xuat.

Cac may cong cu ndi chung 13 cic may cat got kim loai va cac mdy gia cong tao
hinh d tao hinh cac san pham kim loai.

Ngoai cac may cong cu tiéu chuan nhu: may khoan ban, mdy tién, may phay, may
cua kim loai, may mai. Con c6 cac mdy cong cu dac biét duoc thiét ké dé thuc hién céc
nguyén cong can thiét tao ra san pham. MAy taro ren nam trong nhom cic may cong cu
didc biét. Ban dau viée taro duoc thye hién mot cach thu cong 1a st dung tay quay taro

dé taro ren trong 16 c6 san cua chi tiét.

Hinh 1.1: Mét s6 dung cu taro ren [9]



O thé ky XIX ngudi ta dung may khoan ban dé taro, dé thay thé cho phwong phap
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taro thu cong.

Hinh 1.2: Taro ren bang mdy khoan ban [9]
Ngay nay, cing v6i su phat trién ctia khoa hoc k¥ thudt, cac mdy tao ren tu dong

va ban ty dong ra doi nham dap ing nhu cau san xuat cua xa hai.

Hinh 1.3: Mot s6 may taro ren ban ty dong [15]
1.3 Muc tiéu nghién ciru
May taro ban tu dong dugc thiét ké dé gia cong ren trong cac 16 ¢6 san cia chi tiét.
Puoc tng dung trong cac phan xudng gia cong, cac doanh nghiép vira va nhé nhim
nang cao ning suit, mang lai hiéu qua cao kinh té cao so vdi cac phwong phap taro

truyén thong.



1.4 P6i twong nghién ciru va pham vi nghién ctru

< D6i tugng nghién ciru: DE tai nghién ctru vé may c6 kha ning taro ren voi nhidu
ru diém so v6i cac may truyén thong dé Gmg dung trong nganh gia cong co khi.

% Pham vi nghién ctru: Trong qué trinh nghién ctru, dwa trén yéu cau thuc té tai
cac phan xuong, doanh nghiép. May duoc thiét ké dé gia cong trén cac vat liéu pho
bién nhu: Nhya, Nhom, Thép. Pé tai chi dung lai & pham vi la mot may ban ty dong.
Mit khac do van d& kinh phi con han hep nén dé tai c6 quy mé nho. Can phat trién
thém.

1.5 Phwong phap nghién ciru ciia dé tai

% Xy dung co so 1y thuyét cua dé tai thong qua cac tai liéu lién quan vé thiét ké
co khi, khi nén cua céc tac gia 16n: Tran Thé San, Nguyén Thé Hung. Poc va chon loc
tai liéu lién quan tir 6 tién hanh phan tich, tng hop va to chuc lai ngudn tai lidu. Dya
trén co s& 1y thuyét d6 1am nén tang cho viéc nghién ciru dé tai.

% Tham quan, khao sat, nghién ctru vé cac loai may taro dang duoc str dung trong
thuc té tai: DNTN Tién Bao, xuong co khi nha may duong Bién Hoa. Tim hiéu vé cac
may taro ban ty dong & nudc ngoai: may OP-08AK. Thong qua catalog do nha san xuét
cung cép tai trang web ctia hiang. Phan tich nhitng wu nhugc diém cia cac loai may da
tim hiéu dé lam nén tang, muyc tiéu cho dé tai.

1.6 Két cAu ciia dé tai
Trong d¢é tai nay gdm céc nodi dung sau:
% Co s6 1y thuyét cua dé tai.
v Céc kién thirc vé ren va taro.
v' Tim hiéu vé cic loai may taro.
% Thiét ké va ché tao may taro ban tu dong.
v' Co sé thiét ké may taro ban tu dong.

v Céc phuong an thiét ké co khi, tong quan hé thong.
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CHUONG I: COSO LY THUYET

1.1 Kién thirc co ban vé ren va taro (4]
1.1.1 Khai niém vé dwong ren xoin dc¢
Néu trén hinh tru tron c6 dudng kinh 1a d, ta ldy mot tam giac vuéng ABC,
canh AB = d, chiéu cao BC=P, A ¢4 dinh, ta cho BC quay quanh hinh try d6 thi
canh huyén AC s€ v¢€ thanh duong xo0dn dc trén mit tru tron, néu trén bé mit tru
tron d6 ta dya theo dudng xodn dc¢ gia cong thanh ranh thi hinh tru d6 s& hinh thanh

lén ren.

HVAVA

I1d

Hinh 1.1: Sy hinh thanh duong ren.

Puong xodn b¢ 1a quy dao cia mot diém chuyén dong déu trén mot dudng
sinh, khi dudng sinh d6 quay déu quanh mét hinh try c6 dudng kinh 1a d, néu
duong sinh 1a mot duong thang song song voi truc quay cta hinh try,thi c6 duong
xodn dc try. Con néu duong sinh 1a mot duong thang cat truc quay,thi c6 dudng
xoan 6¢ non.

Viy: mot dudng bao (hinh tam gidc, hinh thang, cung tron) chuyén dong

xo0an Oc trén mat try hodc mat con s€ tao thanh mot bé mat thi duoc goi 1a ren.



1.1.2 Ren duwgc phan loai nhu sau
¢ Can ct vao hinh dang profin thi ren dugc chia l1am 2 loai:
v Ren dugc tao thanh & mat ngoai chi tiét goi 1a ren ngoai. Chi tiét c6

ren ngoai thuong dugc goi la truc ren hoac bulong.

Hinh 1.2: Bulong.

v" Ren duoc tao thanh & mit trong chi tiét dugc goi la ren trong. Chi

tiét c¢6 ren trong thuong dugc goi 1a dai dc.

Hinh 1.3: Pai dc.
% Can ctr theo hudng xodn thi ren duoc chia 1am 2 loai: Ren phai va ren
trai. Dat ding bulong, ren tir trai qua phai 1én cao dan, tirc 13 ren phai (dai 6¢ vin
theo chiéu kim dong hd), ren tir phai qua trai 1én cao dén, tirc 1a ren trai (dai dc vin

nguoc chiéu kim dong ho).

r

Hinh 1.4: Ren trai(l) va ren phai(2).



Ngoai ren thuong dung ngudi ta con phan loai theo bé miat va theo cong
dung:

% Can ct theo hinh dang bé mat thi ren duoc chia lam 2 loai: ren tru va
ren con.

% Can ctr theo cong dung thi ren dugc chia lam 3 loai: ren lép siét, ren
truyén dong va ren chuyén dung.

+* Theo hé théng ren thi ren duogc chia lam 2 loai: ren hé Mét, ren hé Inch.

Hinh 1.5: Ren theo h¢é Mét(1) va hé Inch(2).

1.1.3 Tac dung cua cac loai ren

Theo hinh ddng ma ren c6 cac cong dung khac nhau:

% Ren tam giac 1a loai ren théng dung nhét, c6 d6 khit cao, thuong duoc
sir dung dé kep chat, ding trong cac co cau truyén dong vi c6 kha nang chiu luc
cao.

% Ren thang va ren vudng thudng duoc ding trong cc co ciu truyén dong
nhu vit me hanh trinh, vit dao bao ciia may cong cy, vit me ciia may ti€n ren, may
¢p, vit me trong € to.

1.2 Tén va ky hi€u cac bo phan cia ren
1.2.1 Cac b¢ phén ciua ren

% Dang rang: tic 1a dang mat cit ren c6 dugc khi bd cét ren co dang tam
giac, dang vuong, dang hinh thang, dang hinh tron va dang rang cua.

% Profin ren: 1a dudng bao cia mit cat ren nam trong mat phang cia truc
di qua ren.

% Goc profin (a): 1a goc giira hai canh ké ctia profin.
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% Puong kinh ngoai (d): tirc 1a duong kinh 16n nhat cia ren hay con goi
1a duong kinh danh nghia (1a duong kinh dinh rang ddi v6i ren ngoai, 1a dudng
kinh day rang dbi voi ren trong).

% Puong kinh ngoai (d;): trc 1a dudng kinh nho nhat cia ren (1 duong
kinh day rang d6i voi ren ngoai, 1a duong kinh dinh ring d6i voi ren trong).

¢ Buong kinh ngoai (d,): trc 1a duong kinh hitu hi€u cua ren ( trén duong
sinh cua duong kinh trung binh d6 rong cia rang bing budc ren).

% Sb dau (hay con goi 12 s6 dau méi) (Z): tic 13 s6 luong dudng xodn b¢
trén mot ren.

% Budc ren (P): tirc 1a khoang cach huéng truc giita hai diém tuong tng
cua 2 rang lan can.

< Hanh trinh dan dong (S): tirc 1a khoang cach theo huéng truc ctia mot
diém trén ren khi diém d6 quay mot vong theo xodn bc, hanh trinh din dong cua
ren mot dau moi béng budce ren: S=P, hanh trinh dan dong cla ren nhiéu dau moi
bang budc ren nhin voi sé ddu mbi: S=Z.P

< Goc mat cat ren (B): tic 13 goc kep gitra hai mat bén cua hinh ren (ren
tam giac hé M 14 60°, ren tam giac hé anh 1a 55°).

% Chiéu cao ren (h): 1a khoang cach tir dinh ren t6i chan ren.

< Budc xoan dudng 6c (Py): 1a khoang cach giita hai dinh ren lién tiép
cung trén méi ndi ren theo duong xodn dc duoc do theo phuong phap song song
v6i dudng truc cua cac ren P, =P.Z (vdi ren mot dau ndi, ta c6 P,=P).

% Goc nang cia ren (y): 1a goc tao boi tiép tuyén ciia duong xoan dc (trén
hinh tryc trung binh) véi mit phiang vudng goc véi truc cta ren.

tgy=Py/nd,
% Chan ren: 12 bé mat day nbi cac canh cia 2 ren ké nhau. Chan ren ngoai

1a trén duong kinh phu, chan ren trong la trén duong kinh chinh.
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% Dinh ren: 12 bé mat trén cung noi hai canh cta ren. Pinh ren ngoai 1a
trén duong kinh chinh, dinh ren trong 1a trén duong kinh phu.

%+ Mat ren: 1a b& mat cia ren noi dinh véi day ren.

¢ Chicu sau ren : 1a khoang cach gita dinh ren va day ren dugc do vudng
gdc véi truc.

¢ Goc xoan (goc dan):1a goc tao gitra ren va mat phang vuong goc vai truc

ren.

Hinh 1.6: Cdc bo phan cua ren.

1.2.2 Ky hi€u cia ren.
% Ky hiéu ctia ren hé mét 1a M, c6 tiét dién tam giac déu véi goc & dinh 1a
60°, tiép sau 13 tri sb duong kinh, don vi do béng mm.
Vi du: M14x2 biéu thi day 1a ren hé Mét c6 duong kinh ngoai 1a 14 mm,
budc ren 1a 2 mm.
% D61 v6i ren hé anh c6 tiét dién 1a tam gidc can v6i goc & dinh 1a 55°, tiép
theo 1a vong ren trén s6 Inch hay con goi la duong kinh ciia dng tinh theo Inch.
Vi du: Ren 1/4 biéu thi day la ren h¢ Anh c6 4 vong ren trén mot Inch

(inch = 25,4 mm).
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1.3 Céu tao ciia mili taro cit ren trong — xic dinh dwong kinh 16 dé taro
1.3.1 Miii taro cit ren trong
% Miii taro gdm 3 phan :
v' Chubi: thudng gia cong vudng dé lip tay quay.
v' Co: duge ghi cac ky hiéu duong kinh ren, loai taro.

v' B0 phan cit got.

/ \Chuéi.

B¢ phan cdt got
Hinh 1.7: Cdc b phdn cua miii taro.

% Mili taro chia thanh timg bd, mdi bo c¢6 2 dén 3 chiéc. Cac miii taro
trong mdt by taro cd kich thudc khac nhau véi cong dung khac nhau: taro thd,
taro trung binh, taro tinh. Dé xac dinh loai taro (thd, trung binh, tinh) trong bo taro

nha san xuat khic vach tron trén chudi hodc ghi cac s6 hiéu turong tmg IILIII

.ﬂl" o =

oL~

Hinh 1.8: Cdc miii taro trong mot bo.
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1.3.2 Xic dinh dwong kinh 16 dé taro
% Khi taro, trudc tién phai gia cong 15, dé cat dugc ren thi duong kinh 16
dé taro phai nho hon dudng kinh dinh ren.
Bang 1: Bang thong s6 duong kinh va budc ren theo TCVN-2247-77 (mm) [3]
Pwong kinh D Lén Buéc P

|

Khi chon duong kinh ren nén lay theo tht ty wu tién day 1,2,3. C6 ging

khong dung duong kinh va budc ren trong ddu ngoic.
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Bang 2: Bang xéc dinh dudng kinh miii khoan 18 dé taro [7]

1,0 0,25 0,75
20 0,40 1,60
30 0,50 2,50
40 0,70 3,30
50 0,80 4,20
60 1,00 5,00
I X 1,00 6,00
80 1,25 6,80
X 1,25 7,80
- 1000 1,50 8,50
- 11,00 1,50 9,50
1200 1,75 10,25
- 1400 2,00 12,00
1600 2,00 14,00
- 1800 2,50 15,50
2000 2,50 17,50
2200 2,50 19,50
2400 3,00 21,00
- 2700 3,00 24,00
- 3000 3,50 26,50
- 3300 3,50 29,50
- 3600 4,00 32,00
3900 4,00 35,00
420 4,50 37,50
- 4500 4,50 40,50
- 4800 5,00 43,00
- 5200 5,00 47,00
- 5600 5,50 50,50
- 6000 5.50 54,50
6400 6,00 58,00
. 6800 6,00 62,00

Trong d6: D 1a dudng kinh dinh ren, P 1 budc ren, d 1a dudng kinh 16 can khoan.
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1.4 Khai niém vé taro, dung dich twéi ngudi khi taro [4]
1.4.1 Khai niém vé taro
Qua trinh dung miii taro dé cét ren trong cho 13 sin cta chi tiét gia cong thi

duoc goi 1a taro.

Chiéu xoay.

Huéng di Miii taro.
xuong cua

miii taro

Hinh 1.9: Qua trinh taro.

1.4.2 Dung dich twéi ngudi khi taro

Khi taro can chu ¥ tudi dung dich cit dé giam mon, hong miii taro,ning cao
chat luong gia cong. Khi taro trén chi tiét thép, dung dau dau 1am dung dich cat 1a
tuong d6i tot, hodc ding 50% dau nanh va 50% dau may. Khi taro may ta c6 thé
ding dung dich nhil hoa hodc dung dich emunxi. Dung dich emunxi duoc pha ché
tir diu khodng chit luong cao va cac phu gia phan tan, phu gia chéng in mon kim
loai. La dung dich dac sdnh, mau tréng stta. Sir dung dung dich emunxi c6 hiéu

qua tét khi taro.
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1.5 Tac dung cia ranh thoat phoi

O miii taro ¢ rénh thoat phoi. Muc dich 13 dé phoi thoat ra theo bé mit gia cong
dé tranh hién tuong khi bi chén ép manh, phoi kim loai bi nong chdy bam miii taro
gy st mé, ré bi ket cho mili taro. Nhu vay khong nhitng phong ngira phoi chay qua

16 ren da gia cong, nang cao do nhan cia ren ma con tranh dugc viéc gay miii taro.

Ranh thoat phoi

i
Hinh 1.10: Ranh thoadt phoi [18]
1.6 Uu diém ctia miii taro xoin

Ddéc diém chu yéu ctuia miii taro xoan la ranh thoat phoi c6 dang xoan Oc.

R i
i |

Hinh 1.11: Miii taro rdnh thuong (trén) va miii taro ranh xodn (dwdi)[18]
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Do d6 so v&i mili taro phd thong, c¢6 vu diém sau:

% Do ranh 1a hinh xoén, nén s& dinh hudng phoi di 1é€n. Dac biét 1a khi taro ren 16
sdu, 16 thong sudt va gia cong vat liéu co do déo nhu thép cacbon thip, kim loai mau,
thi vu diém ndy cang ndi rd. Ranh xodn c6 thé lam ting goc trude lam viée cia mii
taro, 1am cho bé mit ren c6 do nhan bong twong ddi tt, ddng thoi ciing lam giam mo
men xoén khi taro.

% Str dung miii taro ranh x0dn c6 thé tién hanh cat got lién tuc,0n dinh. Chat

luong ren sau khi gia cong tot.

Hinh 1.12: Miii taro rdnh xodn [18]

1.7 Phong ngira mili taro gay [4]

Pé ngin ngira mili taro bi gdy, can cin ct vao vat lidu gia cong ma chon duong
kinh 18 khoan trudc theo tiéu chuan. Néu dudng kinh 16 khoan trudc qua nho, s&
khong taro dugc.

Néu 16 khoan bi nghiéng, khi tién hanh taro sé& rat kho khan, ¢ thé dan dén truong

hop lam gdy miii taro.
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Khi taro, ma sat 16n s€ gay ra hién tugng co sat manh cac mat bén cua bién dang
taro khi cdt ren, chinh vi thé viéc st dung dung dich bdi tron lam mat 13 giai phap
cong nghé can thiét.

Trong qua trinh cét ren thi thanh phan lyc quan trong nhét can quan tdm 13 m6 men
xoan. Bang duéi chi ra cac gia tri cia mo men xoan khi taro ren c¢6 cac bude ren khac
nhau.

Bang 3: Bang gia tri mé men xodn khi taro ren [11]
Théng so6 ren cit (mm)

M6 men xoin (N.m)

Budc ren Pwong kinh dinh ren

0,50 3-20 0,7-12
0,75 6-30 3,6 -40
1,00 6-52 5,6-116
1,25 8-14 12-32
1,50 10 - 52 21-212
1,75 12 34
2,00 14-52 51-323
2,50 16 - 22 102 - 136
3,00 24 -52 200 - 600

Khi taro 16 thong suodt trude ti€n phai kiém tra do sau cua 10, danh dau d6 sau cua

10 trén miii taro.
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1.8 Nhirng diém cén chi y khi taro ren

Khi taro, can can ct vao vt liéu dé chon dung dich tudi ngudi thich hop nham
ting d6 bong sach ciia dudng ren. Pong thoi phai thudng xuyén dao chiéu taro dé
thoat phoi, tranh lam gay miii taro.
1.9 Kién thirc co ban vé khoan trude khi taro [5]

1.9.1 Pic diém, kha ning cong nghé

Hinh 1.13: May khoan ban [16]

% Khoan 1a phwong phéap co ban dé tao 16 tir phoi ddc. Khoan cé kha
ning tao 16 c¢6 dudng kinh d = 1 ~ 80 mm, phd bién nhét 1a dé gia cong 15 c6
duong kinh d <35 mm. Nguyén cong khoan thuong dugc thuc hién trén cac
loai may khoan nhu: may khoan ban, may khoan can, may khoan cam tay.
Ngoai ra con c6 thé thuc hién trén cac may khac nhu: may tién , may phay, may

doa.

¢ Dung cu cat khi khoan goi la mitii khoan. Néu khoan 10 sau ta dung miii
khoan nong stng ¢ ranh thoat phoi thing va c¢6 16 nhé dé dua dung dich tudi

ngudi vao.
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Hinh 1.14: Miii khoan [12]
% Cau tao ctia mili khoan: Miii khoan gém ba phan:
v Phan cat: gdm hai ludi cat chinh va mot ludi cit phy, day 1a phan chinh
tham gia vao qua trinh cit.
v/ Phan than: La phan din huéng miii khoan, ¢é hai ranh xoan doc than c6
tac dung dan hudng thoat phoi va tao goc trude cho ludi cit.

v’ Phan chuéi: Dung dé g4, kep miii khoan.

Phan cdt

Phan théan

Phan chuéi/

Hinh 1.15: Cac bo phan cua miii khoan.
¢ Trén phan lam viéc c6 hai ranh xoan vdi goéc nghiéng cua ranh xoan tur

20° - 30°, hai rinh xodn nham tao mat trudc ctia mui khoan va con la noi dé chira
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phoi, phoi duoc thoat ra tir hai ranh xodn nay, dong thoi khi tuwéi ngudi, dung dich
tudi ngudi cling theo hai rdnh xoén téi 1am ngudi cho ludi cit.

% Phan lam viéc ctia miii khoan dugc chia lam hai phan: phan cét got, phan
dan hudéng va duy trir.

v/ Phéan cit got g@)m c6 hai 1udi cit chinh duoc tao thanh béi cac mit chinh
clia cac mat trude va mit sau cua ludi cit. Goc gitra hai lud1 cit chinh duoc goi la
gbc dinh cua miii khoan, gia tri ciia goc dinh miii khoan phu thudc vao vat liéu gia
cong.

v/ Phan dan huéng co tac dung lam giam ma sat giita miii khoan va thanh
16, duoc mai thanh hai dai hep dugc goi la duong me cia miii khoan, con tao ra
ludi cit phu.

s DO chinh xac dat dugc khi khoan 1a thép. Thuong chi dat cép chinh
xac 12 - 13, nham bé mit cip 3 - 4. Vi vay khoan chi dung dé gia cong cac 15
yéu cau d6 chinh xac khong cao nhu 16 dé bat bulong, 16 dé taro ren hodc
khoan chi 14 budc chuan bi cho cac budc gia cong tinh tiép theo nhu khoét, doa,
tién 10.

% V6i cac 16 duc dap sin, khong nén dung khoan dé khoan rong 16 ma
nén dung cac phuong phap khac nhu tién 156, khoét. Vi miii khoan kém cung

vitng, khi khoan rong 16 miii khoan dé bi ket, bi gdy.

1.9.2 Mot s6 chu y khi khoan
¢ Mai mui khoan:
Khi mai miii khoan can dam bao cac yéu cau sau:
v/ Hai ludi cit chinh phai d6i xmg véi nhau.

v’ Phan cit got cua miii khoan khi mai khong bi chay hodc bi u non.
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¢ Cac dang hong:
v/ Hién tuong 16 bi xién:
Khikhoan trén may khoan, dao vira quay vira tinh tién. Nhung khong

vudng goc voi beé mat chi tiét.

-
v

Hinh 1.16: Hié¢n twong 16 bi xién.

v/ Hién tuong 16 bi loe: Hién tuong ndy thuong xdy ra khi khoan trén
may tién, chi tiét quay, dao tinh tién. Nhung phuong tién dao khong song song
voi duong tdm cua may.

v/ Hién tuong 15 bi lay rong, nguyén nhan: Hai ludi cit mai khong d6i
xtng, do do léch tim giira phan cit va phan chudi. Ngoai ra 16 con co thé bi
thu hep, nguyén nhan: miii khoan bi mon, do miii khoan c6 d§ con nguoc.

< Pé nang cao do chinh xac va ning suat khi khoan nguoi ta st dung
cac bién phap cong nghé sau day dé nang cao do chinh xac va ning suat gia

cong:
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v" Dung dung dich tudi ngudi khi khoan.

v Dung dau khoan nhiéu truc dé gia cong dong thoi nhiéu 19.

Hinh 1.17: Pau khoan nhiéu truc [8]
1.10 Vatliéu gia cong [6]
1.10.1 Vat li¢u thép
Thép véi thanh phan chinh 1a sit (Fe) va cacbon (C), v6i thanh phan C tir

0,02% dén 2,06%, va mot s6 nguyén t6 héa hoc khac. Chung lam ting d6 cung, han
ché sy di chuyén cua nguyén tir sat trong cau tric tinh thé dudi tic dong clia nhiéu
nguyén nhan khac nhau.

S6 lugng khac nhau cua cac nguyén t6 va ty 1é ciia chung trong thép nham
muc dich kiém soat cac muyc tiéu chat luong nhu d6 cimg, do dan hdi, tinh dé udn, va
strc bén.

Thép voi ty 1& cacbon cao c6 thé ting cuong dd clng va cuong luc kéo so
v6i st, nhung lai gion va dé gdy hon.

Ty 18 hoa tan tdi da ciia carbon trong sat 13 2,06% theo trong lugng, xay ra
& 1.147 @6 C, néu luong cacbon cao hon hay nhiét ¢ hoa tan thip hon trong qua trinh
san xuat, san pham s& 1a xementit 13 trang thai cirmg nhat c6 cuong luc kém hon.

Pha tron vé1 cacbon cao hon 2,06% s€ dugc gang. Thép cling dugc phan
biét véi sat rén, vi sit rén co rat it hay khong co cacbon, thuong 1a it hon 0,035%.

Ngay nay nguoi ta goi nganh cong nghiép thép (khong goi 1a nganh cong
nghiép sit va thép), nhung trong lich sir, d6 13 2 san pham khac nhau. Ngay nay co6
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mot vai loai thép ma trong d6 cacbon dugc thay thé bang cac hdn hop vat liéu khac,
chi 1a khong dugc wa chudng.

Thép cacbon bao gém hai nguyén t6 chinh 13 sit va cacbon, chiém 90% ty
trong cac san pham thép 1am ra. Thép hop kim thap c6 d6 bén cao duoc bd sung thém
mot vai nguyén t6 khac (ludn <2%), tiéu biéu: 1,5% mangan, dong thoi cling lam gia
thanh thép ting thém. Thép hop kim thap dugc pha tron véi cac nguyén t6 khac, thong
thuong molypden, mangan, crom, hodc niken, trong khoang téng cong khong qua
10% trén tong trong luong. Céac loai thép khong gi va thép khong gi chuyén dung co it
nhit 10% crom, trong nhiéu trudng hop c6 két hop vai niken, nham muc dich chong
lai sy an mon. M4t vai loai thép khong gi c6 dac tinh khong tur tinh.

Thép dung cho nganh ché tao may, kha ning 1am viéc cua chung s& duoc
phat huy t6i da sau nhiét luyén.

Thép nay thudng duoc hop kim hoa bang cac nguyén td: Cr, Mn, Si, Ni, Ti,
Mo,...vé1 luong nho (thuong tir 1-2%; ca biét, cd thép tir 6-7%) dé nang cao do thdm
t6i (cai thién kha nang nhiét luyén) va hoa bén ferrite.

Thép két cau dugce chia thanh cac nhom sau:

% Thép thdm cacbon: La loai thép c6 thanh phan cacbon thip (< 0,25% C),
O trang thai cung cép c6 dg déo, do dai cao nhung do bén thép. Dé cai thién d6 bén va
nang cao do ctg bé mit, c6 thé ap dung cong nghé thim cacbon, t6i va ram thap.

% Thép hoa tét: La thép c6 thanh phan cacbon vao khoang 0,3 — 0,5%, co
tinh & trang thai cung cip twong dbi cao. Sau nhiét luyén hoa tbt (toi va ram cao),
chung s& co co tinh téng hop cao nhat. Bé nang cao kha ning chdng mai mon bé mat
ctia thép nay, sau nhiét luyén hod tot phai toi bé mat va ram thap.

% Thép dan hoi: La thép c6 ham luong cacbon twong dbi cao (0,5 — 0,7%),
chuyén dung dé ché tao cac chi tiét dan hoi: nhip, 10 xo,... Dé c6 giéi han dan hdi cao

nhat thi phai qua t6i va ram trung binh.
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1.10.2 Vit liéu nhém

Tinh chét:

% Khbi luong riéng nho (2600 ~ 2700 kg/m?®) nén nhém va hop kim nhom
chi nang béng 1/3 thép, do6 la tinh chét dic biét duoc cht trong khi cac thiét bi can ché
tao phai chil trong dén trong luong (trong nganh hang khong, van tai...).

% Tinh chdng dn mon trong khi quyén: Do dic tinh oxy hoa ctia n6 da bién
16p bé mat cia nhém thanh 6 xit nhém (ALOs) chdng dn mon cao trong khi quyén, do
d6 chiing c6 thé dung trong da nganh ma khong can son bao vé. Dé tang tinh chdng an
mon, nguoi ta da 1am cho 16p 6 xit nhdm bao vé day thém bang cach anot hoa.

% Tinh dan dién: Tinh din dién cta nhém bing 2/3 cua dong (kim loai),
nhung do nhém nhe hon nén chung duge sir dung nhiéu hon béi néu cing truyén mot
dong dién thi day nhom nhe hon hoic bang 4, it bi nung nong hon...

% Tinh déo: R4t déo, nén rat thuan lgi cho viéc kéo thanh day, tam, 14,
bang, mang, ép chay thanh cac thanh c6 bién dang dac biét (dung cho khung ctra, cac

loai tan nhiét...rdt thudn tién khi san xuét).

Ung dung: Nhom va hop kim cta nhom dung thar hai (sau thép) vé san xuat
va tng dung. Diéu ndy do nhom va hop kim nhém cé céc tinh chit phu hop vé6i nhiéu
cong dung khac nhau, trong mot sb trudng hop ung dung cua hop kim nhém khong
thé thay thé dugc nhu trong cong nghé ché tao may bay va cac thiét bi nganh hang

khong khac.
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1.11 Cac loai may taro dang co trén thj truong
1.11.1 May khoan c6 chirc nang taro
Trén thi trudong cé nhiéu loai may khoan cé kha nang taro. O day toi xin

dua ra hai loai may khoan dugc sir dung phd bién: TS0A-TS80A

Hinh 1.18: May khoan T50A4 va T804 [16]
Bang 4 : Bang thong s6 k¥ thuat ciia 2 model TS0A va TS0A [16]
obEL
Kha niing taro 16n nhat MS8 M16
Con truc chinh JT2 MT3
Hanbh trinh truc chinh 45 mm 65 mm
Téc d9 truc chinh 420/760/1340 155-285-515
Pudng kinh tru 80 mm 102 mm
Dwong kinh ban 1am viéc 320 mm 420 mm
Kich thuéc chian dé 330 x 510 mm 390 x 580 mm

Khoang cach tir truc chinh 350 mm 530 mm

toi ban
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1.11.2 May taro ban tw dong
O nudc ngoai co nhiéu loai may taro ban ty dong. OP-08AK 1a mot trong

nhiing loai dugc biét dén nhiéu nhat.

Hinh 1.19: May OP-08AK [14]
Bang 5: Bang thong s6 k¥ thuat may OP-08AK [14]

MODEL

OP-08AK OP-12AK
Khi ning taro 16m nhat Y% MI12

Pwong kinh taro (nhom) 2~8 3~12
Puwong kinh taro (dong) 2~8 3~12
Puwong kinh taro (sit) 2~4 3~12
Téc d (rpm) 350 100
Luu lwgng (I/min) 226 (8 cfm) 226 (8 cfm)
Chiéu dai (mm) 290 (11.42 inch) 310 (12.2 inch)
Ren dau vao (P.T) 1/4 1/4
Trong lugng 14 (30.86 Ib) 14 (30.86 Ib)
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1.11.3 M4y CNC

Hinh 1.20: Mdy CNC [17]
Bang 6: Bang thong s6 k¥ thuat [17]

MO TA DVT THONG SO

Hanh trinh chuyén dong 820
mm
. . doc truc X
SN Hanh trinh chuyén dong 390
DICH CHUYEN [FPyees o
Hanh trinh chuyén dong 410
mm
doc truc Z
Kich thudc ban may 1473 x 318 (58 x
. : mm 12.5)
BANAN Rénh chir T (Rong x sb 16 x 3T x 80
~ . mm
ranh x budc)
Téc d9 tryc chinh L:0-60
: mm H: 500 — 4200
PAU TRUC < . '
CHiNI—i Miii truc chinh mm NT 40
Hanbh trinh truc chinh mm 85
Puong kinh truc chinh mm 105
Tbc do an dao truc chinh m/phut 3
TOC PO AN DAO dT(‘)’g o £ (o Mg v o/ phit 4
Téc d6 an dao ding m/phut 3
Pong co truc chinh HP 5
Dong co dich chuyén doc KW X/Y:0.85, W: 0.4
ngang
DPONG CO Pong co dich chuyén Hp 1/2
dimg
Pong co dung dich cat 1/8

HP

got
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1.12  Kétluan
Qua viéc tim hiéu co s¢ 1y thuyét va tim hiéu vé cac loai mdy taro dang duoc st
dung trong va ngoai nudc. S& giup cho viée thiét ké va ché tao may taro ban tu dong

mdt cach khoa hoc dé dat duoc hiéu qua t5i wu nhat.
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CHUONG II: HIEN TRANG DOANH NGHIEP

2.1 Cac phuwong phap taro truyén thong tai doanh nghiép
Hién nay trong linh vuc gia cong co khi n6i chung va trong viéc bao tri cac chi
tiét may trong cic phan xudng, xi nghiép néi riéng, cac doanh nghiép thuong dung hai
phuong phép taro truyén thong:
< Khi sir dung phwong phap taro tay: Moi chuyén dong cat do tay ngudi
cong nhan thyc hién. Taro tay khéac taro méay ¢ chd taro tay co phan con dan huéng dai
hon va thuong duoc ché tao theo bo tir 2 dén 3 chiéc. Muc dich 1a dé giam luc cit.
Nhung phuong phéap nay c6 nhuge diém: mat nhiéu thoi gian, nang suat 1am viéc thap,

dé gay miii taro, c6 thé 1am gy miii néu cong nhan thao tac khong tot.

Hinh 2.1: Taro bang tay.

7

% Khi sir dung phuwong phap taro bang may khoan: Mili taro dugc nbi
climg véi truc chinh cia may. Phuong phap ndy c6 nhugc diém 14 15 ren dé bi nghiéng
néu ga phoi khong chat, taro dé bi ket, bi gay néu co cdu ddo chiéu khong hoat dong

tt. Do kich thudc ctia ban khoan 13 nho, nén khong thé taro duoc céc chi tiét 1on.
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Hinh 2.2: Ding mdy khoan dé taro tai DNTN Tién Bdo.

3

Hinh 2.3: Si dung hai céng tdc hanh trinh d@é dao chiéu mili taro.
2.2 Két luan
Nhin chung ning suét khi cit ren bang taro thap. Do chi phi dau tu cho cong doan

nay la it. Khong c6 cdc may chuyén dung nén mat nhicu thoi gian cho viéc taro.
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CHUONG III: THIET KE VA CHE TAO MAY TARO
REN BAN TU PONG

3.1 Co sé thiét ké may taro ban tu dong
Dé6i twong ma may s& gia cong 1a cac 16 c¢6 sin trén cac chi tiét may, dic biét 1a

cac chi tiét co kich thude 16n (300 ~ 1000 mm), cac vi tri kho taro.

Hinh 3.1: Cdc chi tiét mdy cé nhiéu 16 can taro(1) va cdc vi tri can taro ngang(2).

Néu gia cong theo phuwong phap thl cong 1a dung taro tay hay may khoan dé taro
thi s& cho nang suat thip, nhiing chi tiét 16n hodc nhitng vi tri khé s& khong taro duoc.

Viéc thiét ké may taro ban tu dong 1a can thiét.
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3.2 Phuwong an thiét ké co khi — tdng quan hé thong
Trong phan nay nhém xin dua ra cac phuong an thiét ké may taro ren ban tu dong

chu yéu 1a vé mét co khi. Gom c¢6 cac phuong an thiét ké sau:

e

»: 5 &

D
_®

@ Than try (@ Khép ndi
@) Cinh tay don thir nhit (®) Péu gin mii taro

() canh tay don thr hai (&) P ga dong co

Hinh 3.2: Cdc bo phdn cua may taro ren ban ty dong.
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3.2.1 Phwong an thiét ké phan than tru

Khi méy lam viéc, than tru c6 nhiém vu:

% C6 dinh vi trf twong quan ctia may so voi chi tiét gia cong.

<% Pam bao do cing viing, gilt cho may ludn cb dinh trong qua trinh hoat
dong.

% Gitp cho canh tay don c6 thé chuyén dong tinh tién doc theo than tru va
c6 thé xoay 360°. Nham mé rong pham vi 1am viéc ciia may.

Dua trén nhiém vu dé ra, phén than tru s€ bao g@)m cc co cAu: mit bich, tru

chinh, khop xoay.

Khop xoay.

Tru chinh.

Mat bich.

Hinh 3.3: Phan than tru.



35

¢ Mait bich: C6 nhiém vu c6 dinh vi tri cia may, dam bao d¢ cing virng
cho may.

Vit li¢u gia cong: Thép C45.

92

Hinh 3.4: Kich thwoc mat bich.
% Tru chinh: C6 nhiém vu 1am co s& cho canh tay don chuyén dong tinh
tién va xoay 360 quanh than try. On dinh co c4u, vi tri twong quan cua may trong
pham vi lam viéc.

Vit liéu gia cong: Thép dng, co dudng kinh ngoai D: 50 mm, L: 500mm.

Hinh 3.5: Kich thudc phan thén try.
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Mit bich duoc han véi than try va lién két mit ban bang 3 bulong M8 dé

co dinh vi tri cua may khi lam viéc.

Hinh 3.6: Phan tru chinh sau khi duoc c6 dinh véi mét ban.
% Khép xoay: Ngoai nhiém vu lién két véi canh tay don, khdp xoay con co
nhiém vu dwa canh tay don chuyén dong tinh tién va xoay 360° quanh than tru.
Vit liéu gia cong: Thép C45.
GOm hai phan 1am hai nhiém vu khac nhau:
% Phan tinh tién: Co6 chuc nang chuyén dong tinh tién doc theo than try.
Phuong an dua ra 1a can ché tao mot chi tiét vira co kha niang chuyén
dong tinh tién doc theo chiéu dai than tru vira ¢6 kha nang gilr nguyén vi tri sau khi
da di chuyén dén vi tri yéu cAu. Dua vao kich thudc ban dau cia than try, nhém

dua ra ban v€ chi tiét can gia cong nhu sau:
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Hinh 3.7: Kich thuéc khép xoay (phan tinh tién).
Chi tiét duoc gia cong tir thép C45, trén may tién.

A

Khéa cé dinh vi tri.

.

Pham vi di chuyén (470mm).

Hinh 3.8: Hoat déng ciia khép xoay (phan tinh tién).
% Phén xoay: Sau khi da cd dinh chiéu cao 1am viéc, ta cAn mot co ciu

xoay 360° quanh than tru dé mo rong pham vi hoat dong ctia may.
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Tt yéu cau lam vi¢c va kich thudc cua phan tinh tién, nhém dua ra ban vé
kich thudc cho chi tiét can gia cong:

80

30

81

ky &
éb

50

a5
3

13

70
30

Hinh 3.9: Kich thuéc khép xoay (phan xoay).
Dé 6 thé xoay quanh tryc chinh va lién két véi phﬁn tinh tién, trén chi tiét
nay c6 hai bulong M6 c6 nhiém vu lién két hai phén nay lai voi nhau, tao thanh

mot khop hoan chinh. Khép nay xoay tu do 360° quanh thén tru.

Bulong MG6.

Hinh 3.10: Hai bulong M6 lién két hai phan lai véi nhau.
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% Bac dong: Bac dong dugc gia cong trén mdy tién, dit bén trong khop
xoay giup cho viéc xoay quanh than try mot cach dé dang. Do tinh chat: hai vat

liéu khac nhau thi khong hat nhau. Va dé dang thay thé khi hu hong.

Bac dong.

Hinh 3.11: Bac dong.

Uu diém cta phuong phép nay 1a thyc hién dugc cac nhiém vu dé ra mot
cach d& dang, két ciu don gian. Néu sir dung phuong phép nay thi khi lién két véi

canh tay don may s€ hoat dong nhu sau:

Hinh 3.12: Pua canh tay don tinh tién doc theo than tru(1) va xoay 360" (2).
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3.2.2 Thiét ké canh tay don thir nhit

May can mdt co cau c6 kha ning mé rong pham vi lam viéc khi can thiét.
Phuong 4n dua ra cho co cdu nay 13 st dung mét canh tay don. Mot dau lién két
v6i phan than try, ddu con lai c6 gin mot khép xoay, 13 b phan lién két véi canh
tay don thir hai.

Cénh tay don ndy gdom 3 phan: canh tay don, khép xoay, khdp ndi chir U.

Khép néi chir U.

Canh tay don.
Khop xoay.

Hinh 3.13: Cdnh tay don thir nhat.
% Canh tay don: c6 nhi¢m vu mo rdng pham vi lam vié¢c cua may khi can
thiét.
Vat liéu ché tao 1a thép hop, c6 kich thude: 25 x 25 x 400 mm.

Hinh 3.14: Thép hop.



41

< Khép xoay: c6 nhiém vu tao chiéu chuyén dong xoay cho canh tay don
thtr hai, nhdm dua mili taro dén céc vi tri khac nhau mot cach d& dang.
Vit li¢u gia cong: thép C45.
40

120

27

46

Hinh 3.15: Hinh anh va kich thuoc khop xoay.

Khép ¢6 1 truc chinh & giita va bo phan xoay. C6 kha ning xoay 360° quanh
truc chinh. C6 dang hinh try, dugc két ndi v6i canh tay don. Canh tay don s€ dugc
han truc tiép vao phan xoay cta khép. Hai dau cta truc chinh duoc lién két v6i hai

khdp ndi chit U nho cac bulong M6.
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% Khép ndi chir U: Co nhiém vu lién két gitra canh tay don tha hai va
khép xoay.
Vit liéu ché tao: thép C45.

A5

45

25
8

Hinh 3.16: Hinh dnh va kich thuéc khép noi chiv U.
Khép xoay duge lién két truc tiép voi canh tay don, va dude lap ghép véi

hai khép nbi chit U:

Hinh 3.17: Ldp ghép cdc chi tiét ciia canh tay don thir nhat.
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Sau khi da hoan thi¢n, canh tay don nay s€ dugc lién két v6i tru chinh cua may

thong qua khdp xoay trén than tru.

Ny

Hinh 3.18: Lién két giita canh tay don va thén tru.

Bé phdn c6 dinh vi tri.

—

Chiéu tinh tién
cua canh tay don.

Hinh 3.19: Cdnh tay don sau khi lién két véi tru chinh.
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3.2.3 Thiét ké canh tay don thir hai

Cénh tay don nay ngoai muc dich m¢& rong pham vi lam viéc cua may, con
c6 nhiém vu quan trong do6 la:

< Pua miii taro dén vi tri can taro mot cach dé dang

% Tao chiéu chuyén dong di xudng cho dong co.

Gom c6 cac phan: canh tay don, thanh ben tro Iyc, thanh thép chir U.

% Canh tay don: C6 nhiém vu dua miii taro dén vi tri can taro mot cach dé
dang. Canh tay don nay sé& lién két voi khép xoay trén canh tay don thtr nhat qua
hai khép ndi chir U.

Vit liéu dung lam canh tay don la hai thanh thép hdp, co kich thuoc:
25x%25x400 mm.

360

a0
Hinh 3.20: Kich thuoc canh tay don thur hai.
% Thanh ben tr¢ lic: C6 nhiém vy nang canh tay don 1én méot goc cb dinh
nham tao chiéu chuyén dong di xuéng cho dong co, sau khi tién hanh taro xong s&
dua méy trd vé vi tri ban dau.

Chi tiét: Ben tro luc.

T

ERwl =T,

Hinh 3.21: Thanh ben tro luc.
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Nguyén ly hoat dong: Hai thanh ben trg luc nang canh tay don Ién mét goc
30°. Khi tién hanh taro ta dung tay tdc dung mot lyc Ién dong co, dua miii taro tinh
tién di xudng. Do luc tac dong cua tay 16n hon luc day cua thanh ben, lac ndy hai
thanh ben bi nén lai. Sau khi taro xong, tha tay ra, phan luc cta hai thanh ben nang

canh tay don 1én, dwa may trd vé trang thai ban dau, két thuc qua trinh taro.

Thanh ben tro luc.
. P
& il

i . ‘ r
] / Chiéu di xuong

.. cuia mii taro.

Hinh 3.22 : Tac dung cua thanh ben tro lyc.
< Hop chir U: C6 nhiém vu lién két hai thanh cia canh tay don lai véi
nhau va ciing 1a bo phan lién két voi dong co ctia may.

Vit li¢u: Thép chir U.

Hinh 3.23: Hop chit U.
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Toan bd cac phan nay sé dugc lap ghép véi nhau bing cac bulong M8 va lién

két voi canh tay don thir nhat.

Hinh 3.24: Bdn vé ldp rdp cdc chi tiét canh tay don thir hai.

Hinh 3.25: Hai cdnh tay don sau khi ldp rdp hodan thién.
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3.2.4 Khép ndi voi dong co

Pay 1a mot trong nhing co cau quan trong nhat ctia may. Co cau nay thyc
hién cac nhiém vu:

% Lién két gifta canh tay don va dong co.

% Tao goc xoay 90° cho dong co khi can thiét taro ngang.

Co cau nay bao gém: Bét chit T, khép xoay, khdp cau.

Khop xoay.

Khép cau.
Bat chir T.

Hinh 3.26: Cdc chi tiét ciia khép noi dong co.

% Bat chir T: Pay 1a co ciu chinh lién két dong co véi canh tay don. Ngoai
ra co cdu ndy con dong vai trd lam mot truc xoay, két hop v6i khdp xoay & phia
trudc dé tao thanh mot khdp xoay hoan chinh.

Vat liéu gia cong: Thép C45.
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Hinh 3.27: Ban vé chi tiét.

Chi tiét nay gém mot tru tron duge han véi mot thanh la. Toan bo chi tiét
duoc gan chit véi phan dau ctia canh tay don bang hai bulong MS.

< Khép xoay: Pay la co cAu lam nhiém vu xoay dong co taro mdt goc 90°
dé tién hanh taro theo chiéu ngang khi can thiét. Pay 1a mot trong nhiing wu diém
16n ctia may taro ren ban ty dong.

Vit li¢u gia cong: Thép C45.
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Hinh 3.28: Bdn vé chi tiét khdp xoay.
Pugc gia cong trén may tién, ¢ giita ¢6 xé ranh 7mm, phan dau c6 khoan 3 15
M35 dé siét 6¢ gitr chat khop cau.
Pé khop xoay nay hoat dong thi can c6 mot 10 xo & giita va mot bulong M6. O
day ta sir dung loai 16 xo nén, khi khong co Iyc tac dung, 10 xo s& day khop xoay nay ra

ngoai. Bulong cé nhi¢ém vu can lai, gitt cho khdp xoay luén & mot vi tri c6 dinh.
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Bulong M6.

Lo xo.

Hinh 3.29: Lo xo va bulong M6.

% Khép ciu: Khép nay cé nhiém vu diéu chinh miii taro ludn thang trong

qua trinh taro.

Hinh 3.30: Khép cau.



Do dac diém cua khdp cau 1a c6 kha nang xoay theo nhi€u hudong khac nhau.

Rét thich hop dé thyc hién nhiém vy trén.

W, N ._}t. W, e Y, N
V ‘6 Nl

Hinh 3.31: Cdc trang thdi lam viéc cia khép cau.

Toan bd cac phan nay dugc ldp ghép véi nhau bang cac bulong M6, M5 nhu

!
ST

sau:

©

)

&)

9\\
O P

Hinh 3.32: Ban vé ldp rdp khi lién két cic khdp lai véi nhau.

@y

&)
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Nguyén ly hoat dong:

O trang thai ban dau, ta chi can dua mii taro dén vi tri dé tién hanh taro. Khi
can taro theo chiéu ngang ta tac dung mot luc vira phai dé nén 10 xo lai. Luc nay khép
xoay thoat khoi vi tri ham kep (1). Ta tién hanh xoay toan bd co cdu mot goc 90° sang
trai hodc sang phai tuy theo yéu ciu (2). Sau d6 tha tay ra, phan luc cta 10 xo day khdp

xoay ra ngoai va dugc giit ¢ dinh bang bulong M6 (3).

Hinh 3.33: M6 td chire nang xoay 90".

3.2.5 Déiu kep miii taro

Day 1a mot trong nhitng chi tiét quan trong nhat ctia may. La chi tiét lién két
giita miii taro va dong co, truyén mo men cho miii dé tién hanh taro. Chi tiét nay
thuc hién cac nhiém vu:

% Kep chat mii taro.

<% C6 kha niang thay thé miii taro.

Dau kep miii taro bao gdm: Ao col, nip kep, than col.
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Than col.

Nap kep.

Miii taro.

Hinh 3.34: Cdc bo phan cua dau kep miii taro.

Nguyén Iy hoat dong: Ao col c6 kha ning kep cac mii taro tir M5~MS8. Dé
c6 thé 1am viéc duoc can két hop voi nap kep va than col. Ao col duoc dit trong

than col, bén ngoai 1a nap kep. Phan du than col c6 ren ngoai, khi van nap kep lam

cho 4o col siét chat mii taro. Khi can thay thé miii taro ta chi viéc mé nap kep ra.

Hinh 3.35: Pdu kep miii taro.
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Lién két v6i dong co: Than col vira dong vai tro trong viée giir chit mii

taro, vira c6 kha nang lién két dugc vdi dong co:

Bulong M5.

Truc chinh dong co.

Hinh 3.36: Lién két giita thin col va déng co.
O hinh anh mat cit nay ta thdy duoc than col c6 thé lién két truc tiép vai
truc chinh ctia dong co va dugc giit chit bang mot bulong M5.
3.2.6 Do ga dong co
La bo phén ¢ chuc ning lién két dong co voi may.

Vat liéu ché tao: thép C45.

Phan gd déng co.

Truc lién két véi khdp cau.

Hinh 3.37: 6 gd déng co.



Duoc gia cong trén may tién, dung dé ga dong co va lién két truc tiép voi

khop cau nhu sau:

Hinh 3.38: Ban vé ldp rdp khi lién két dong co véi khép cau.
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3.2.7 Tong quan h¢ thong.
Sau khi dd chon cac phwong an thiét ké cho cc thanh phan co khi quan

trong cua may, nhom dua ra mo hinh tong quan vé may taro ban ty dong:

Hinh 3.39: Téng quan hé théng.
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Trong md hinh tong quan ta thdy may taro ban tu dong duogc thiét ké sur
dung cho nhiéu ngudi & cac vi tri khac nhau va c6 kha nang lam viéc trong pham vi

rong.

Hinh 3.40: May taro ren ban tu dong.

Toan by hé théng duge ¢d dinh trén mat ban. Xung quanh 1a 4 € t6 dé kep

chi tiét can gia cong.

500 mm

460 mm 540 mm

r
A
X

Hinh 3.41: Cdc thong sé kich thuéc ciia may.
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Nguyén ly 1am viéc ciia may taro ban tw ddong: Sau khi chi tiét duoc cb
dinh trén & t6. Ta tién hanh diéu chinh chiéu cao lam viéc cia may. Sau khi d3 cb
dinh chiéu cao 1am viéc. Ta bat dau taro. Dung hai tay giit chit dong co, dong thoi
gilt cong tic khai dong trén than dong co. Luc nay dong co dd hoat dong, ta tac
dung mdt luc vira phai, dua dong co tinh tién di xuéng, dua mii taro vao vi tri 16
trén chi tiét dé tién hanh taro. Trong qua trinh taro, ngudi van hanh c6 nhiém vu
didu chinh cho dong co ludn thang dé khong anh huong dén chiéu taro, tranh
truong hop taro bi nghiéng. Luc nay khong can tac dung luc 1én dong co nita vi khi
taro duoc tir 1~2 ren thi miii taro s& tu dan hudng di xudng theo budc xodn clia mili
taro. Nut khai dong ludn duge giit trong sudt qua trinh nay. Sau khi tién hanh taro
xong, tha nut khoi dong ra, cho dong co ngimg quay. Sau d6 chinh sang ché do
quay dao chiéu. Tiép tuc gitr ntit khai dong. Luc ndy dong co s& quay nguogc chiéu,
dua miii taro di 1én. Sau khi miii taro thoat hoan toan khoi 16, nguoi van hanh may

tha tay ra, dong co ngimg quay, hai thanh ben trg lyc dwa may vé vi tri ban dau.

1

9 -

Két thuc qua trinh taro.

Hinh 3.42: Duwa miii taro sang cac vi tri khdc nhau.
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Hinh 3.44: Nuit diéu chinh ddo chiéu(1), nit diéu chinh toc do(2).

Kha ning lam viéc ctia may:
% Do két hop hai canh tay don mot cach hiéu qua. May c6 kha niang lam viéc trong

pham vi rdng: trong ban kinh 1000 mm.
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Hinh 3.45: Viing lam viéc(1), viing han ché lam viéc(2).

% Kha ning taro ngang, taro & cac vi tri hep (t6i da 150 mm):

Hinh 3.46: Taro ngang (1), taro o nhitng vi tri hep (2).



+ Kha ning taro:
v Puong kinh taro M3 ~ M8.
v' L6 thong va 16 khong thong.
v’ Vit liéu taro: Nhua, Nhom, Thép.
v Chiéu sau taro: tdi da 30 mm.
v' Thoi gian taro (gidy)/1 10:
Bang 7: Bang thong ké thoi gian taro

NHUA

M6 M8
8 12
13 18
20 26

M6 MS
23 31
31 43
52 75

M6 MS
33 43
47 71
76 95

3.3 Lua chon thiét bi

3.3.1 Miii taro [13]

May taro ban tu dong su dung loai milii taro ranh xoan. Do uu diém cua loai miii
nay khi taro bé mit ren s& c6 do nhin bong twong ddi tét. Str dung miii taro rinh xodn
c6 thé tién hanh cit got lién tuc, 6n dinh. Chat lugng ren sau khi gia cong tHt.

Hang san xuat: NACHI.
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2447 Unit 2 mm e

& : B E

HEM el LR L& | &) &) 0| K| & |B Ti %

A[1C| SUP20E | M 2 |04 | P1 | 25-10 | 42| 85| 15 | — | 3 | 25| 5 |2 |2 7z

B|1C | SUP2.5F M 25 | 045 P1 25~10 42 9.5 16 — 3 2.5 5 2 2 %

B|1C | SUP2.6F M 26 |045]| P1 25~10 44 9.5 16 = 3 2.5 5 2 | 7
A|1C | SUP3.0G-3 M 3 0.5 P1 25~10 46 | 11 18 — 4 3.2 6 3 2
A|1C | SUQ4.0l M 4 0.7 P2 40~20 52 |13 20 = 5 4 7 3 |2
A|1C | SUQs.0K M 5 0.8 P2 40~20 60 | 16 25 — 5.5 4.5 7 3 |2
A|1C | SUQs.0M M & 1 P2 40~20 62 | 19 28 — 6 4.5 i 3|2
A[1C| SUQBON | M 8 [1.25| P2 | 4020 | 70 22 | — | a1 | 62| 5 8 |2 |3
A|1C | sSuQotoO M 10 15 P2 40~20 75 | 24 = a2 7 5.5 8 3|3
B|1C | SUQD1ION M 10 125 | P2 40~20 75 | 24 = 32 T 5.5 8 3 |3
A(1C | SuQo12P M12 175 | P2 40-20 82 | 29 = 32 8.5 6.5 9 313
B|1C | sUQo120 M1z 1.5 P2 40~20 82 | 28 . 32 8.5 6.5 9 3 |3
B|1C | sUQoi2N M2 125 | P2 40~20 82 | 29 — 32 B.5 6.5 9 3|3
B|1G | SUQD140Q M 14 2 P2 40~20 88 | 30 o 34 10.5 8 1 3 |3
B|1C | SUQoD140 M 14 15 P2 40~20 88 | 30 — 34 10.5 8 11 3 3
Al1C | SuQoD1eQ M 16 2 Pz 40~20 95 | 32 == 37 125 | 10 13 3|3
B|1C | SuQoD160 M 16 15 P2 40~20 95 | 32 — 37 125 | 10 13 3 3
B|1C | SURD1BR M 18 25 Pa 60~40 100 | 37 = 38 14 1 14 413
B|1C | sSuQoisO Mg 15 P2 40~20 100 | 37 — 38 14 1 14 4 3
A[1C| SURO20R | M20 |25 | Ps | 60-40 |05 a7 | — | 41 [15 |12 | 15 [ 4 | 3
B|1C | SUR0200 M 20 1.5 P3 60~40 1056 | 37 — 41 15 12 15 41 3
B|1C | SURD22R M 22 25 Pa 60~40 115 | 38 == 45 17 13 16 413
B|1C | SURD245 M 24 3 Pa 60~40 120 | 46 = 47 19 15 18 413

D=-Tol-7 ! #uv 7 HHENSE (LONFSE~TOFE2 80um) ERLET,

Dz-Tol-Z : The pitch diameter tolerance zone for tap is shown where upper and lower by m.

-Eﬂiﬁﬂf\—') FHiTEE-46,75, BPaoe of related data. technical information-46,75.

RlCoOTE T30 A —E 2T oL lFor P class of taps, please rafor to page on technical information-38.

-!,2 OV 27 ~—U%F "C*L,\ WFor the united symbols, please refer to paga 27.
BCOENNOBSCOWLTIF BN E|C SR L), ~ Pleasa contact us about selection chart for the products not shown in this chart.

NACHI ses0

Hinh 3.47: Catalog ciia miii taro do nha san xudt cung cdp [13]
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3.3.2 Dong co taro [19]

Hinh 3.48: Dong co taro.

¢ Chuc nang:

v’ Taro.

v' C6 kha ning dao chiéu.

v C6 kha nang truot khi qua tai.

v' C6 kha ning diéu chinh téc do.
% Dua trén nhitng yéu cau dé ra, loai dong co dugc chon ¢6 cac thong sb k§
thuat nhu sau:

v" Tén: Yunica YD-4.5F.

Xuét xir: Tainwan.
Hang san xuit: Yunica.
Loai: Air tool.
Kiéu dang: dang sting.

Kich thudce: 6.35 x 190 (mm).

D N N NN
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1 — g1

Yl/
‘r"r""“1 =

EIGUT TR Y Pin hitter type

Wl | OF e F R

APPLICATION :

HEE

® Every motor revolution causes two hammer
pin impacts at the same time fo keep balance,
low vibration and large output power.

m Apply to heavy-productive assembly lines such
as motor-vehicles, bicycles, and moter.

-

s B-THRERBETHMEREERGHEEE -

BAHTLURFERT® - HESDRBINED

s SRE-BIE - BESEEEEEREER

=T (Y M TE ) Without pin type

IRFREE RPN

APPLICATION ¢
m Apply to wood work.

YW-88% Q
Handle exhaust

THR

SPECIFICATION(air pressure at 90psi - 6.2bar - 6.3kglem?)

= Large forque and counteraction is low

Q Type: €]

t 3t

YD-45F Q YD-55H Q

Rear exhaust Rear exhaust

IR e e - EEE_

SPECIFICATION(air pressure at 116 psi, 8 bar, 8.1 kglcm?)

Sgﬂgge Working| MAX. | Free Air overall | ar | Net |Sound
MODEL | sss | Torque | Torque | Speed |Consumption| Length | jnlet | Weight | Level
B M| wme | IFED | BAE (BRNEE RRE |2 R ARENR B B |BS@

mm  |Nm |ft-Ig Nm|ft-lb] fPM |l/min| cfm |mm|inch| BT |kg | Ib |dB(A)
YD-4.5F 8 75 | 55 |250({184| 7000 | 226 8 |190|748| 1/4 [1.3]|2.87| 90
YD-58H 8 75 |55 |230{170| 800D | 240 | 8.5 |180|7.08| 1/4 |1.2/2.65| 86
FType: &&= =

m  HAXRIEADN

B &
"RLEER

Screw Size,
Capacity
gl
BUfR T
mm

OP-411LN 8

MODEL
-] i

Working
Torque
TIEER
Nm ft-lb
60 44

MAX.
Torque
|AHD

Nm|ft-Ib
230(170

Speed
RAREE
pm
8500

I/min
226

Free Alr
Consumption
REEE

cfm
8

Overall
Length
2 R
mm | inch
170| 6.7

Air Met

Inlet | Weight
AREH = B
PT |kg ‘ Ib
1/4 .42‘3.13

Sound
Level
BEE

dB(A)
85

Hinh 3.49: Catalog ciia dong co do nha san xudt cung cdp [19]
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3.3.3 Ben tr¢ luec.

4 St g Sk . A >
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Hinh 3.50: Ben tro luc.

Chtrc nang:

% Nang canh tay don 1én mot goc cb dinh.
% Pua canh tay don trd vé trang thai ban dau sau khi 1am viéc xong.

Bang 8: Thong $6 ky thuat ben trg luc

Pic tinh ky thuat Théng s6
Kich thude 240 mm
Hanh trinh 100 mm

Luc nang 100 N

3.3.4 Ap suit khi, dwong kinh diy din khi.
Duya vao thong sb ctia dong co, doi hoi ap suat khi du dé c6 thé hoat dong

duoc 1a 8 bar. Ta chon may nén khi nhu sau:

Hinh 3.51: May nén khi [10]
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Bang 9: Thong s6 ki thuat may nén khi [10]

Pic tinh k¥ thuat Théng s6
Cong suat (HP-KW) 5-3.75
Luu luong (I/phtt) 751
bié¢n ap st dung (V) 380
Ap luc 1am viée (kg/cm2) 8
Ap luc tdi da (kg/cm?2) 10
Kich thirc DxRxC (mm) 1550 x 530 x 1060
Trong luong (kg) 199

Ung véi 4p suat khi (8 bar) ma dong co yéu cau, ta chon day dan khi co

duong kinh 8 mm, van tiét luu va bo loc khi trong tng:

Hinh 3.52: Ddy dan khi (1), van tiét liu (2), b loc khi (3).
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3.3.5 Vit liéu ché tao cac khép
Tat ca cac chi tiét déu dugc ché tao tir thép, thép duge phan loai nhu sau:

% Thép c6 ham luong cacbon thip: Luong cacbon trong khoang 0,02 ~ 0,29%.
Thép mém c6 d6 bén kéo vira phai, nhung lai kha ré tién va dé can, rén. Thép mém st
dung nhiéu trong x4y dung, can tim, rén phoi. ..

< Thép c6 ham luong cacbon trung binh: Luong cacbon trong khoang 0,30 ~
0,50% . Co6 su can béng gitra do mém va do bén va c6 kha chéng bao mon tt, pham
vi tng dung rong rii trong gia céng cac chi tiét may, co khi.

% Thép c6 ham luong cacbon cao: Lugng cacbon trong khoang 0,6 ~ 0,99%. Rat
bén vitng, sir dung dé san xuét nhip, 10 xo, kéo thanh soi day thép chiu cudng do 16n.

Ta thay trong cac loai thép thi c6 thép cacbon trung binh (thép C45) la
phit hop nhit vi:

1. Thép C45 thudc nhom thép cacbon trung binh (0,30 ~ 0,50%C ) nhu vay s€ ddm
bao su két hop tdt nhat cua cac chi tiéu co tinh téng hop : d6 bén, d6 déo, do dai. Néu
dung luong cacbon khéc di s& khong dat duoc co tinh tong hop tot nhu vay:

v’ Tuy rang dung luong cacbon cao hon sé& dat duoc do cimg bé mat va tinh chong
mai mon cao hon nhung lai giam do déo, d¢ dai va giam tinh han.

v" Lugng cacbon trong thép cang giam thi d6 déo cua thép cacbon cang cao.

2. Thép C45 nam trong nhém thép thong dung, dé kiém, gia thanh tuong d6i ré so
véi céac loai thép khac (nhu thép hop kim), khi str dung van dam bao duoc céc chi tiéu

yéu cau.
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3.4 Uu - nhwoc diém Kkhi taro bang may ban tu dong.

Sau khi may taro ban ty dong da hoan thanh va hoat dong. May da dat dugc mdt

s0 y€u cau ban dau dat ra:

% Uu diem:

v
v

AN N Y U N NN

Gi4 thanh ré, vét liéu ché tao d€ kiem.

Két ciu don gian, co dong, co thé 1ap ghép may & nhibu vi tri khac nhau,
d& van chuyén.

D@ lap dat ma khong can may moc ho tro, phu hop trong moi diéu kién
nha xudng.

C6 kha nang dao chiéu dé dang.

Piéu chinh duoc tdc do taro.

Pham vi 1am viéc rong: taro céc 16 trong ban kinh 1000 mm.

Taro dugc ¢ nhirng vi tri kho.

Tiét kiém thoi gian gia cong.

Pong co chay bang khi.

Gian dugc nhidu miii taro (M3 ~ M8).

Khong gay miii taro.

Tuy nhién dé tai van con mdt s6 han ché can khac phuc.

% Nhuwoc diém:

v
v

Chua c6 hé thong tudi ngudi.

Chua gan dugc miii taro 16n.
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3.5 So sanh ning suit — hiéu qua Kinh té

% Phwong phap truyén thong: Néu sir dung phuong phap taro tay hoic dung
may khoan thudng thdy & cic phan xuéng. Can mot chi phi khoang 9.000.000 VND
cho mot may khoan ban c6 chirc nang taro va luong cho cong nhan diang may tur
800.000 ~ 1.500.000 VND/thang. (Khao sat tai DNTN Tién Bao, dia chi: 28 T6 36-
KP.9 - Phudng Tan Phong - Bién Hoa - Pong Nai).

v'Thoi gian taro mot 15 sdu 20 mm mat 2 phit ddi véi taro tay va 30 gidy ddi véi
taro bang may khoan.

v'Khéng khic phuc duoc hién tuong giy mili taro néu thao tac khong tét (d6i véi
taro tay) hodc van hanh may khong t6t (ddi v6i taro bang may khoan).

v'Dbi v6i céc chi tiét 16m chi co thé taro bang tay.

% May taro ban tw dong: V6i mirc dau tu 5.000.000 VND cho mét may taro ban
tu dong va chi phi 800.000 ~ 1.500.000 VND/thang cho céng nhin dimg may. Thi tong
chi phi (6.500.000 VND) van nho hon céach str dung may khoan & cac doanh nghiép
(10.500.000). Nhung van mang lai hiéu qua cao hon:

v’ Thoi gian taro mot 18 sdu 20 mm mat 20 gidy (theo thuc nghiém).

v Khong xay ra hién tuwgng gdy mili taro.

v/ Kha ning nhiéu nguoi c¢6 thé st dung may ¢ nhiéu vi tri khac nhau trong pham
vi lam viéc rdng: ban kinh 1000 mm.

v’ Gia cong dugc céc chi tiét 16n.

% Tir nhitng két qua trén ta thiy ning suit 1am viéc cua taro tay va taro bang may
khoan thap hon nhiéu so v6i may taro ban tu dong c6 kha nang lam viéc linh hoat véi
nhiéu vu diém hon han cac phuong phap truyén thdng. Pidu dang noi 1a mic du mang
lai hiéu qua cao hon nhung chi phi dau tu lai thip hon so véi viéc dau tu mot may
khoan dé taro. Cac xudng gia cong, cac doanh nghiép nén dau tr mady taro ban tu dong
de:

v’ Néng cao ning suat lam viéc.
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v Giam chi phi dau tu.

v Kha ning gia cong nhiéu 18 trén mot chi tiét 16n voi thoi gian gia cong it ma cac
may truyén thong chua lam duoc sé 1a wu diém mang lai hidu qua kinh té cao cho céc
doanh nghiép.

+ Cuoi cung toi xin dua ra bang so sanh cua may taro ban ty dong khong chi doi

vO1 cac may c6 trong nudc ma con doi véi may dang dugce st dung ¢ nude ngoai (OP-

08AK):

Bang 10: Bang so sanh may taro ban tu dong v4i cac may taro khéac

Tiéu chi so sanh Phwong phap Dung may khoan | May OP-08AK May taro ren
taro bang ta ban tu dong

Vit liéu gia cong Nhuya, Nhom, Nhuya, Nhom, Nhérq, Thép, Nhya, Nhom,
Thép, Inox Thép, Inox Dong Thép

D@ thao tic Kho thao tac Dé Dé Dé

Cham Nhanh Nhanh Nhanh
cong

Thap Cao Cao Cao
viéc

Kha niing thay Dé Kho Linh kién phai D& théo lip, vat
thé khi hw héng nhap, gia thanh  lidu ché tao ré tién
cao
EINTOTTEY  Nhiéu mili taro Nhiéu mii taro M3 ~ M8 M3 ~ M8
mili taro
(U000 0iie 0 Khéng taro duge  Phaidichuyénld  C6 thé taro theo C6 thé taro theo
tri kho O vi tri hep tdi vi tri mii taro chiéu dig, chiéu dtmg,

ngang, vi tri hep ngang, vi tri hep

Rong Han ché Rong Rong

Khong gay miii Doi hai thao tac Gay mii néu co Khoéng lam gy Khoéng lam gy

taro t6t céu dao chiéu miii taro miii taro
khong tot
Kha nang tng Gia cong don Trong phan Trong cong Trong phan
dung chiéc xuong, xi nghiép nghiép xudng, doanh

nghiép vira va nho

Gi4 thanh Thép Cao (9.000.000  Cao (2.300USD)  Thip (5.000.000
VND) VND)
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3.6 Mt s6 hinh anh thwc té ciia may taro ban tw dong.

k

Hinh 3.54: Phan tru chinh hoan chinh.
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Hinh 3.56: Phan lién két canh tay don.
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Hinh 3.57: Cdnh tay don hoan chinh
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Hinh 3.58: Khép xoay 90°.
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Hinh 3.60: Ao col, nap kep.
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KET LUAN VA KIEN NGHI

Két luin

D3 ché tao thanh cong may taro ban ty dong v4i nhiéu wu diém so véi cac
loai may c6 ciing chirc ning. Ngoai ra mdy con gép phan lam giam thoi gian gia cong
va khd nang hoat dong trong pham vi rong, & cac vi tri kho mot cach dé dang thong qua
cac canh tay don va cac khdp xoay.

May hoat dong tuong ddi 6n dinh khi taro cac 1 tir M3 ~ M8 ddi véi cac 16

c6 chi€u sau toi da 1a 30 mm. Va khong c6 hién twong gay miii taro.

Kién nghi:

Tiép tuc nghién ctru, hoan thi¢n h¢ théng dé may co thé hoat dong mot cach
6n dinh nhat. Nang cp hé théng véi nhimg yéu cu cao hon nhu: phat trién thanh may
tu dong hoan toan, hé thdng loc khi, thay thé bang cac vat liéu gia cong khac nhu Inox
dé tranh ri sét sau thoi gian dai hoat dong.

Hoan thi¢n va ting dung may trong cac xuong, cdc doanh nghi€p vira va nho,

trong cong nghiép.



75

TAI LIEU THAM KHAO
[1]. Nguyén Trong Hiép, Nguyén Van Lam (2006), Thiét Ké Chi Tiét Mdy, NXB Gio
Duc, Ha Noi.

[2]. Nguyén Ngoc Phuong (1999), Hé Thong Piéu Khién Bang Khi Nén, NXB Gido
Duc.

[3]. Tran Hiru Qué (2006), Vé K§ Thudt Co Khi, NXB Gido Duc, Ha Noi.

[4]. Tran Ké San, Hoang Tri, Nguyén Thé Hung (2000), Thie Hanh Co Khi, NXB Da
Ning.

[5]. Hoang Vinh Sinh (2001), Mdy Cong Cu, NXB Lao Pong — Xa Hoi, Ha Noi.

[6]. HO Lé Vién (2003), Cdc Mdy Gia Céng Vit Liéu Réin Va Déo, NXB Khoa Hoc K¥
Thuat.

[7]. http://www.gewinde-normen.de.

[8]. http://www.hiendaihoa.com.vn.

[9]. http://www .kanabco.com.

[10]. http://www.maydien.com.

[11]. http://www.meslab.org.

[12]. http://www.micro-machine-shop.com.
[13]. http://www.nachi.com.

[14]. http://www.onpin.com.vn.

[15]. http://www.tecnospiro.com

[16]. http://www.trangsanh.com.vn.

[17]. http://www.unitechmachinetools.com.



[18]. http://www.yamawa.com.

[19]. http://www.yunica.com.

76



