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TOM TAT

Bai bao nay trinh bay vé tinh todn, thiét ké do ga gia cong nit cu khong
gian trén mdy phay ding van nang. Nhiing ndi dung dugc thuc hién bao gom
tinh toan, ki€m nghiém do bén cac cum co cdu quay, co cdu phan dd, co cau kep
phu, thiét ké céc co cau do, ting dung phan mém Inventor dé md phdng qua trinh
hoat ddng khi gia cong clia do gé va quy trinh lap rdp d6 ga.

Tirkhéa: Do gd gia cong niit cdu khéng gian, mdy van nang.

ABSTRACT

This paper presents the calculation, design of the jig to process the space
bridge on the universal vertical milling machine. The contents to be performed
include calculating, testing the durability of rotating assemblies, grading
mechanisms, auxiliary clamping devices, designing those structures, and
applying Inventor software to simulate the operation process. in jig machining
and jig assembly process
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1. DAT VAN DE

Ngay nay, nut cdu khéng gian dugc st dung phd bién
trong xdy dung cac céng trinh Ién. NGt cau khong gian cé
16 ren lién két véGi thanh gian so véi goc dé cla nut cau khi
gia cong phadi dat kich thudc quy dinh. Khi gia cong céc nut
cau thudng lam trén cac may phay CNC c6 3 truc, hodc 5
truc. Tuy nhién, chi phi dau tu vao thiét bi gia cong trén
CNC kha la dat do, hiéu qua kinh té khéng cao.

Tu thuc té cho thay viéc nghién cliu va thiét ké, ché tao
dé ga khoan nut cau gian khong gian trén may phay ding
van nang la can thiét. Qua dé gilp tan dung dugc may va
thiét bi c6 san ma van bao dam do chinh xac dugc yéu cau
ki thuat cla chi tiét khi gia cong khi gia céng, kip tién do va
hiéu qua trong qua trinh san xuat kinh doanh.

Viéc gia cdng nit cau khong gian doi héi su thay déi vi
tri nhiéu goc d6 khac nhau, chinh vi vay can thiét ké mot
loai d6 ga két hop su chuyén déng clia hai co cdu phan do
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trong hai mat phang khoéng gian khac nhau, tir dé ta hinh
thanh y tudng két hgp chuyén déng dong bo dé la quay
quanh truc z va quay quanh truc x (hinh 1).
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Hinh 1. Ban vé nuit cau khdng gian D150
2.COSGLY THUYET VE THIET KE DO GA
2.1. Cac khai niém co ban

Thiét ké la mot qua trinh sang tao va truyén dat nhing y
tudng dén nhiing nguai khac.

Khi lua chon d6 ga cu thé phai can cu vao cac théng s6
yéu cau ky thuat cu thé dat ra dé tinh toan va thiét ké. D6
ga c6 cac bo phan théng sé ki thuat dac trung, nhung dé
ga c6 cac théng sé co ban sau:

- Gi6i han kich thudc d6 ga;

- Gi6i han khéi lugng dé g3;

- Gi6i han kich thudc ctia bé mat gia cong;

- Gidi han kich thudc ctda dung cy;

- Gi6i han kich thuéc vung lam viéc (khodng dich
chuyén ctia dao hoac phéi);

- S6 truc toa d6 lam viég;

- D6 chinh xac va d6 nham bé mat dé ga;

- Diéu kién lam viéc (@6 &m, nhiét o, rung déng...);

- Kich thudc, khéi lugng toan may;

- Tuéi tho lam viéc clia d6 ga.

Tuong tu qua trinh thiét ké san phadm, qua trinh thiét ké
d6 gé bao gém:
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+ xay dung so d6 dong hoc d6 g4, nguyén ly hoat dong
cta hé théng dé ga.

+ phan tich, tinh toan, kiém nghiém céc co ciu dé ga.

+ mo6 phéng, chuan héa (kich thudc tiéu chuén).

+ chuan héa, thiét ké ban vé.

+ 1ap quy trinh gia cong, ché tao d6 ga.

+ hoan thién d6 ga gia cong nut cau.

2.2. Cac phuong phap thiét ké

Thiét ké don dinh: Dam bao cac chi tiéu, khd nang lam
viéc cho dé ga. Tinh theo Ung suat cho phéap va hé s6 an
toan, xét dén anh hudng cla kich thudc, d6 bén, dac tinh
tai trong cac dai lugng nay xem nhu don dinh.

Thiét ké theo dé tin cdy: Dam bao do6 an toan va do tin
cay cho san pham. Tinh theo xac sudt lam viéc khéng héng
la phuong phap tién bd nhat, xét dén anh hudng cta do
phan tan tai trong, co tinh vat liéu, dung sau kich thudc...
trén co s& thiét ké xac suat.

Thiét ké bén viing: Dé xac dinh gia tri t6i uu cho cac
thong sé thiét k& dam bao hinh dang, chat lugng va gia
thanh. Thiét k& bén viing dam bao céac théng s6 thiét ké
bén vimng véi cac nhan t6 nhiéu, khéng cdm nhan su anh
hudng mién phan bai cac dai lugng ngau nhién khi thiét ké.
Céac nhan t6 nhiéu la cac nhan t6 khéng kiém soéat dugc
hodc kiém soat véi chi phi cao. Thiét ké bén viing chia lam
ba giai doan.

Thiét ké hé théng: tim hiéu cg s& ky thuat thiét ké va
thiét ké so bo.

Thiét ké tham sé: chon céc gia tri kich thudc, tinh chat
thich hgp cho tham s6 thiét ké clia chi tiét hodc san pham,
st dung thiét ké cac suat phan tich dé anh huéng ting
thong s6.

Thiét k€ dung sai: chi tiét chat lugng cao thay thé chi
ti€t co do tin cay thap, nang cao chat lugng chi tiét hoac
san pham. Si dung quy hoach thuc nghiém va dung sai xac
suat dé gan dung sau cho kich thuéc

V6i diéu kién va yéu cau mé hinh dé gd chuyén dung
déng thai dam bao vé thong s6 ky thuat, dé cing ving,
dung sai... nén nhom tac gia lua chon thiét ké theo
phuong phap thiét ké bén viing. Trong qua trinh thiét ké
dau tién tién hanh tinh toan thiét ké so bo, bé qua mét sé
hé s6. Sau khi c6 cac kich thuéc mdi tién hanh kiém
nghiém. Qua trinh thiét ké may dua chu yéu vao tinh toédn
va thuc nghiém. Nhiéu cong cu tinh toan khac nhau dugc
ap dung dé tinh toan thiét ké. Nhém nghién ctu st dung
s6 tay dung sai, s6 tay cdng nghé ché tao may, may tinh bd
tai, cing nhu pham mém Inventor (tinh toan ,m6 phéng ,..)
dé tinh toan thiét ké d6 ga.

3. THIET KE DO GA
3.1. Thiét ké co cau quay truc X

S’ dung bo truyén truc vit, banh vit cé ti s6 truyén 1:90,
st dung dia chia dé chia d6. Bia chia da dugc gia cédng
chinh xac cac 16 dinh vi dung véi goc dd can gia cong clia

nat cau. Truc chinh cla dau phan dé sé dugc ndéi véi truc
quay bang khép néi cling, truc quay dugc han truc tiép véi
ban quay (hinh 2).
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Hinh 2. Co cdu quay truc X
3.2. Thiét ké co cdu quay trucZ

S dung bo truyén truc vit, banh vit cé ti s6 truyén 1:90,
c6 mam chia truc ti€p cac géc dod trén mam chia, dé chia
nho nhat la 1 phat (hinh 3).
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Hinh 3. Co cdu quay trucZ
3.3. Thiét ké hé théng gia d&

Hé théng gia d& bao gém tam d&, hai gia d& duoc lap
rap v&i nhau bai cac chét dinh vi va kep chat bang bu léng

dai 6¢ (hinh 4).

X
Hinh 4. Hé thdng gia d6
Hé théng d6 ga dugc lap rap hoan chinh nhu hinh 5.
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Hinh 5. Hé thong d6 ga
4, KET LUAN

Qua nghién ctu, nhém tac gid da xay dung dugc két
cdu d6 g4, tinh toan, thiét ké cac bo phan, chi tiét lap rap
tao thanh d6 ga, mé phéng dugc qua trinh hoat déng cla
dé ga khi gia cong nut cau, qua trinh 13p rap dé ga.

Trong thdi gian t&i, nhom nghién cdu sé cai tién hé
théng dé ga hién tai dé nang cao d6 cling viing, dd chinh
xac khi gia cdng va xay dung xhé dé bao duéng.
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