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UNG DUNG PHUONG PHAP TAGUCHI NGHIEN CUU
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Tom tdt Trong bdi bdo nay trinh bay két qud nghién ciru anh huong cua cdc
théng s6 cong nghé dén ban kinh ddy san pham khi ddp thuy tinh phoi tam theo
phwong phap Taguchi. Ket qua nghién civu dwa ra dwoc moi quan hé giita cdc thong
6 cong nghé nhu dp sudt chan (Q.), chiéu sdu twong doi ciia coi (H¥) va chiéu day
Pphoi tuwong doz (5%) dén ban kinh day san pham. Tir d6 xdc dinh dwoc bé thong sé
cong nghé 16i uu dé dat dwoc ban kinh day san pham nhé nhat khi dap thuy tinh.

Tir khéa: Dap thity tinh; Chidu day tuwong d6i; Ap lyc chan; Phuong phap Taguchi.
1. DPAT VAN DE

Dép thuy tinh (DTT) phdi tam 1a ~cong nghé str dung chat 16ng c6 ap suat cao dé tao
hinh san pham theo bién dang cua cbi [1]. Pay la cong nghé co nhiéu wu diém trong tao
hinh cac chi tiét dang tim don c6 bién dang phtc tap va tim cap [2]. Do vdy, cong nghé
DTT duoc tmg dung trong nhiéu linh vuc cong nghiép, dic biét trong cong nghiép 6t6 [3].

Trong nhiéu nghién ctru vé dép thuy tinh phéi tim chi ra ring, ban kinh goc luon 161 va
16m c6 anh hudng nhiéu dén qué trinh tao hinh san pham [4]. V¢i ddc diém d& dang 6m sat
nhiing ving 161 hon clia cong nghé DTT, céc ban kinh miéng cdi va ving 16i khac (néu co)
trong khuon ciing dé dang duoc hinh thanh va dat kich thuéc mong muén (hinh 1a). Ban
kinh day ci 1a mot ving dién hinh ciia ban kinh 16m. Trong qua trinh tao hinh bing cong
nghé DTT, kim loai kho dién ddy vao goc 16m dé san pham dat kich thudc theo cbi. Qua
tim hiéu thyc té, hién van chua co nghién ciru nao vé qua trinh hinh thanh ban kinh tai cac
goc 16m phy thudc nhu thé nao vao cac yéu td cong nghé hay yéu tb hinh hoc cua cbi va
phoi ban dau.

Ban kinh 16m

Ri
R35.0~ \

b)
Hinh 1. Céc ban kinh géc lwon déy coi.

Vi vay, dé phu hop véi cac diéu kién nghién ciru cu thé tai phong thi nghiém, bai bao
nghién clru qua trinh tao hinh chi tiét hinh tru c6 kich thudc co ban nhu hinh 1b. Muc dich
ctia nghién ctru 1a khao sat anh huong cua cac yeu t6 cong nghé va dac diém hinh hoc cua
khuon t6i viée hinh thanh ban kinh ddy 16m R; trong cong ngh¢ dép thuy tinh dé tir do c6
thé di¢u khién dugc qua trinh tao hinh san pham.

2. NGHIEN CUU THU'C NGHIEM
2.1. Thiét bi thi nghi¢ém

Qua trinh thyc nghiém dugc thyc hién trén may ép thuy lyc 125 tan, dat tai PTN bo

moén Gia cong ap luc -Truong Pai hoc Bach Khoa Ha Nai.
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Nghién ciru khoa hoc cong nghé

Hinh 3. Thiét bi do dp sudt — hanh trinh.
H¢ thong do ép suat dugc két ndi tir thiét bj dén méy tinh dé c6 thé theo ddi va diéu
chinh chinh x4c duoc cac thong so6 thi nghiém theo yéu cau.
2.2. Chuén bi thwe nghiém

Thuyc hién nghién ciru qua trinh tao hinh chi tiét dang tru bang cong ngh¢ dap thuy tinh
vé6i vt liéu phoi 1a DC04. Day 1a loai vat liéu kha phd bién dung trong dap tam va déc biét
1a trong nganh cong nghiép 6 t6. Pé nghién ciru anh hudng cla cac yéu td hinh hoc cia
khuén va phoi ban déu, ta chon dic diém ctia dung cu va phoi dugce cho trong bang 1.

Bdng 1. Pac diém Pphdi va dung cu thi nghiém.

bic diém phoi bic diém dung cu
Puong kinh phéi D, mm 110 Puong kinh cdi d, mm 70
Chiéu day ph6i s mm 0,8;1; 1,2 | Chiéu sau coi h, mm 16, 18, 20

2.3. Phwong phap thwe nghiém

St dung phuong phap quy hoach Taguchi [5] dé nghién ctru anh huong cua cac thong
s6 cong nghé dén ban kinh day san pham. Cac thong sb cong nghé dwoc lua chon dé

. . . : h
nghién ctru 1a chiéu sau tuong ddi cua cbi H* = E.IOO (%) , 4p suét chan Qg (bar) va

A s . e N , . Re A 1A A 1s
chiéu day phéi twong doi S* = D 100 (%). Tuong tng vai su thay doi vé chiéu sau long
¢bi va chidu day phéi, cac yéu td nay déu co 3 mirc thay dbi dugc ky hiéu va cho trong
bang 3.

Bing 2. Gid tri mirc bién doi ciia cdc thong sé cong nghé.

Yéu to Q. (bar) H* S*
1 80 23 0,73

Muc bién d6i 2 97,5 26 0,91
3 115 29 1,09

Cac thi nghiém duoc tién hanh theo ma tran truc giao Taguchi L9 dugc thiét 1ap trong
bang 3.
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Bdng 3. Bang ma tran truc giao LY.

Thi nghiém o Yéu t(;{ (iau vao =
1 1 1 1
2 1 2 2
3 1 3 3
4 2 1 2
5 2 2 3
6 2 3 1
7 3 1 3
8 3 2 1
9 3 3 2

3. KET QUA THUC NGHIEM

Tién hanh thi ngl}iém theo bang ma tran truc giao L9 thu san phém nhu trén hinh 4a.
Bén kinh day sén pham R4 dugc do bang may do uM21 va dugc cho trong bang 4.

Hinh 4. San pham va két qua do béan kinh .
Anh huéng cua cac yéu t6 dau vao dén yéu t§ dau ra dugc danh gia thong qua ty sb
nhiéu S/N. Muc tiéu lua chon céc thong so cong ngh¢ cta qua trinh dép thay tinh nham tao
hinh ra sdn pham c6 ban kinh day la nhé nhat. Do d6, gia tri ty s6 nhiéu dugc tinh theo

cong thirc:
S ln
= | =-10log| — ) y;
[Njk g(n;ykj

n—S6 lan 1ap lai thi nghiém (n = 1);
yk — Gia tri do ban kinh day san pham cua thi nghiém thir k.

(1)

Tir cac két qua ban kinh day do duoc, gia tri ty sé nhidu duoc xac dinh theo cong thic
(1) va dugc cho trong bang 4.

Bing 4. Két qua thuc nghiém.

Thi Yéu t6 diu vao Ban kinh ddy | 7o 6 iz
nghiém san pham

' Qch H* S* R4 S/N
1 80 23 0,73 6.31 -16,00
2 80 26 0,91 8.22 -18,30
3 80 29 1,09 11.82 -21,45
4 97,5 23 0,91 6.95 -16,84
5 97,5 26 1,09 9.15 -19,23
6 97,5 29 0,73 6.55 -16,32
7 115 23 1,09 8.49 -18,58
8 115 26 0,73 6.6 -16,39
9 115 29 0,91 8.16 -18,23
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Nghién ciru khoa hoc cong nghé

St dung phwong phap phén tich phuong sai ANOVA dé danh gia cac thong sb nghién
cuu ta thu duoc két qua nhu trong bang 5.

Bdng 5. Bang phdn tich ANOVA.

S/N trung binh theo cac muc

Mirc bién doi

Qch H* S*
1 -18.58 -17.14 -16.24
2 -17.46 -17.97 -17.79
3 -17.73 -18.67 -19.75
Mean (m) -17.93 -17.93 -17.93
Max -17.46 -17.14 -16.24
Delta (max-min) 1.12 1.53 3.51
% anh hudng 18.16 24.83 57.01

Trén co s cac két qua nhan dugc, xay dung do thi danh gia mirc do anh huong riéng ré
cua cac thong so cong nghé (hinh 5) va anh hudng cép doi cac thong so6 cong nghé (hinh 6)

deén viéc hinh thanh ban kinh day san pham.
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Hinh 6. Anh huong ciia cc théng sé cong nghé dén ban kinh déay san pham.
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Hinh 5. Su thay doi gid tri ty s6 nhiéu S/N trung binh theo cdc mikc.

Ban kinh day san pham

Tir bang phan tich ANOVA c6 thé thdy rang phuong an tdi wu s& 1a phuong an véi mirc
bién ddi cua céac yéu to co ty so S/N trung binh la 16n nhat. Po6 1a phuong an véi cac thong

s6 sau: Qg = 97,5 bar; H* = 23; S* =0,73.
Khi d6 ty s6 nhidu cia phuong an ti uu s& 1 [6]:

S

Bén kinh d4y san phdm nho nhat dat duoc 1a:

= Max,;, + Max .« + Maxg. —2.m

(—j =m+(Maxgy., —m)+(Max . —m) + (Maxg. —m)
tu

=-17,46-17,14-16,24+2.17,46 =-14,99
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_(S/N)y,
(Ry) . =10 20 =562mm.
d min

4. KET LUAN

- Tir bang phan tich ANOVA va d6 thi trén hinh 5 ta thay: muc dé anh hudng cua cac
yéu td dén sy hinh thanh ban kinh day ciia san phiam dugc xép theo thir ty sau: Chiéu day
twong ddi cta phoi S* (chiém 57,01%), chiéu sau twong ddi cua cbi H* (24,83%) va ap
sudt chin phoi S* (18,16%).

- Ban kinh san phim cang nho khi chiéu day twong ddi cua phoi cang giam. Khi tang
chiéu sau tuong 601 ctia cbi va ap suat chan thi ban kinh day san pham s& ting lén.

- Phuong an t6i wu dé nhan duoc ban kinh day nho nhét 1a Qcn =97,5 bar; H* = 23; S*
=0,73. Khi d6, ban kinh ddy nho6 nhét c6 thé nhan dugc 1a Rg= 5,62mm.
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ABSTRACT

RESEARCHING THE EFFECTS OF TECHNOLOGICAL PARAMETERS
TO PRODUCT RADIUS IN HYDROFORMING BY TAGUCHI METHOD

Research on effects of technological parameters to product radius in
hydroforming by Taguchi method is presented in this paper. The experimental
results demonstrate the relationship between the technological parameters (relative
height of die (H*), blank holder pressure (Q.;), relative thickness of the blank (S*))
and product radius. An optimal set of technological parameters is then determined
with minimum radius.

Keywords: Hydroforming; Relative thickness of the blank; Blank holder pressure; Taguchi method.
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