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TOM TAT

? Truong Pai hoc Bach Khoa Ha Noi

Bai bdo trinh bay két qud nghién ciru anh huéng cia cdc théng sé dau vao dén kich thude phéi khi
chan hop kim Al-Mg AA5052-H32 bang thuc nghiém, trén co so do viet chwong trinh phan méem
tinh toan kich thwoc mau trai khi chan va xdac dinh vi tri chan, nham tang do chinh xac va tinh hiéu

qud trong qud trinh chudn bi gia cong.

Tir khéa: Hop kim Al-Mg AA 5052-H32, trdi phéi, chan kim loai tam.

ABSTRACT

In this paper, we present the results from influences of the part geometry to flat pattern for
AA5052-H32, based on these results we wrote a program to calculate flat pattern dimensions and
bending locations which make accurate and efficient preparation for manufacturing process.

Key words: Aluminum Magnesium alloy AA5052-H32, flatten, bending sheet metal.

I. MO PAU

Tinh todn kich thudc phdéi mot cach chinh
xéc cho qua trinh chan 1a diéu kién tién quyét dé
bao dam do chinh xac cua san pham, trong khi
d6 hau hét cac tinh toan thuc tién déu dua vao
kinh nghiém nén vi¢c nghién ctu anh hudng
clia mot s6 yéu t6, chang han vat liéu, goc udn,
ban kinh ubn, chiéu day phoi ban dau,... d&én
kich thudc phoi khi udn sé gitp nguoi thiét ké
tinh toan chinh xac kich thuéc phoi khi chan
va vi tri chan, giup cho qua trinh san xuét tro

nén thuan loi hon, bao dam tinh hi¢u qua va do
chinh xac cao.

IL.VAT LIEU VA PHUONG PHAP

NGHIEN CUU

2.1 Vit liéu AA 5052

2.1.1 Thanh phén héa hoc

Theo hiép hoi Nhom Hoa Ky (Aluminum
Association), vat li¢u ky hiéu AA5052 c6 thanh
phan.

Bdng 2.1: Thanh phan hop kim Al-Mg AA5052 theo hiép héi Nhém Hoa K.

Nguyén to Al Mg

Si Fe Cu Zn Cr

95.7-97.7 | 2.2-2.8

Thanh phin (%)

<0.25

0.15-0.35

<04 | <0.1 | <0.1
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Mau dugc san xuat theo tiéu chuén, tuy bang phuwong phap quang phd, va xem xét to
nhién dé bao dam do tin cdy sau khi mua vé chirc té vi. Két qua nhu sau:
duoc do do cung, kiém tra thanh phan hoéa hoc

Hinh 2.1: Mdu kiém tra thanh phan héa hoc bang quang phé.

Bang 2.2: Thanh phan mau sau khi kiém tra quang phé (%)

Al Si Fe Cu Mn Mg Zn Ni Cr Co
96.909| 0.093(0.292 ]0.02 |0.074 |2.31 0.006 0.017 [0.224 |<0.001

P Pb Sn Ti Ag B Bi Ca Cd \%

<0.001 |<0.002 |<0.002 | 0.017({0.003 ]0.005 [<0.002 |0.001 |0.001 |0.006

Hinh 2.2: Két gud kiNém tra té Hinh 2.3.'~Kiém tra do
churc té vi mdu cung mau trén mdy
trén kinh ISM-300 (x400) Rockwell AR-10
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Do cing trung binh 62 HRB voi hop kim AA5052-H32, theo Hiép hoi Nhom
Tir két qua phan tich thanh phan va dé cimg — Hoa Ky, hop kim nay co cdc tinh chat nhu
néu trén cé thé thdy mau nghién ciru phit hop — sau:

2.1.2 Tinh chit Tinh chit co hoc
Tinh chit vit Iy Gidi han chay 193MPa
Ti trong: 2.68 g/cm? G6i han bén 228 MPa
Nhiét d6 nong chay: 607- 649 °C Do gidn dai 12%

Moédun dan hdi: 70.3 MPa
Hé sb Poissons: 0.33

2.2 Thiét bi
2.2.1 May chin A44-AP10024

17 0 A il
\S A U B A
Y — @ M
v Yy U
Hinh 2.4: Méy chan AAA-AP10024. Hinh 2.5: Chay va céi thuong diing.
Thong s6 k¥ thuat Ctr chan ton: tay
Luc chan: max. 100 tan Cong suat dong co: 7.5 kW
Chiéu dai chan: 2400 mm Vit li¢u than may: Thép
Hanh trinh chan: 150 mm Trong lugng may: 12 tan
Khoang cach bén hong: 410 mm Xuat xu: AAA (Nhat)

S6 xylanh: 4
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2.2.2 Phwong phap do
Buée 1: Cit mau va gia cong mau

Pudng udn
100

Phoi tAm

Hinh 2.6: So do cdt mau trén phéi tam.

Budrc 2: Do chi¢u dai mau, danh so6 va diéu chinh may

Kep chay
LN \cha
Cl chan phoi % ' } l !
[E, Phoi [ D%/

Hinh 2.7: Po chiéu dai mau trai, danh sé va chinh hanh trinh may.

Bude 3: Udn, do va kiém tra céc kich thudc

Hinh 2.8: Chan va do kich thude.
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Buwdée 4: Tinh toan

BD=L +L —L 2.1)
BA = (2 * (tan(0/2) * (T +1))) - BD (2.2)
K=((BA*180/(n*a)—1)/T (2.3)

I. KET QUA VA THAO LUAN
1. Xdc dinh phwong trinh hdi qui
1.1. Lap ma tran thuc nghiém va xac dinh cdc hé $0 clia phuwong trinh
a. Xchd‘_in,h séj lwong méu thi nghi¢m
Xét moi yéu to c6 2 muc anh hudng (n = 2)
N = n* véi k 12 s yéu td.
N = 2% = 8 (thi nghiém)

Bing 2.3: Cac murc va khoang bién thién.

Cac yéu tb
Cac mire Z, /A Z,
(g6c udn %) (ban kinh uén mm) (bé day vat liéu mm)
Mirc co s& 75 6 4
Khoang bién thién 45 2
Mikrc trén (+) 30 2 2
Mire duéi (-) 120 10 6
Bdng 2.4: Ma tran quy hoach thuc nghiém,

(Eac yeuA to tmI.ljg Cic yéu t trong hé toa do ma hoéa Y

hé toa do tw nhién BA

S6 | Z Z y/

IN| O | @ | @ | X[ X% X ] XX | XX XX XXX, | (mm)
1 30 2 2 + -1 | -1 ] -1 1 1 1 -1 1,52
2 30 2 6 + -1 ] -1 1 1 -1 -1 1 2,43
3 30 10 2 + -1 1 -1 -1 1 -1 1 5,74
4 30 10 6 + -1 1 1 -1 -1 1 -1 6,70
5 120 2 2 + 1 -1 ] -1 -1 -1 1 1 5,48
6 120 2 6 + 1 -1 1 -1 1 -1 -1 7,80
7 120 10 2 + 1 1 -1 1 -1 -1 -1 22,38
8 120 10 6 + 1 1 1 1 1 1 1 25,05
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b. Tinh todn cdc hé sé hdi qui

Tir s6 liéu thye nghiém va ap dung cong thic
s€ tinh duogc cac hé so b:

b,= 9,64 b,= 533
b= 554 b,= 0,86
b,= 321 b,= 0,05
b,= 039 b= 0,037

13

c. Kiém dinh tinh dong nhét cia phwong
sai theo tiéu chuin Cochran

Su khéc biét bat thuong trong qué trinh do
s€ dugc xur 1y so bg, loai bd sai s6 tho trong
s6 liéu thuc nghiém duogc tién hanh thong qua
kiém dinh tinh d6ng nhét ctia phuong sai theo
tiéu chuan Cochran.

Gi4 tri trung binh ¥, & mdi thi nghi¢m

Phuong sai & mdi thi nghiém

> (Y, -Y)’ ..
S?:M ,voii=1...N

1

m—1
Trong do:
N : s thi nghi¢m, N =8
m : s6 thi nghiém lp lai trong mdi
thi nghiém, m =3

Chi s6 Cochran

S
=g

So sanh gia tri tinh dugc voi gia tri tra trong
bang Gl_p(fl’fz), véi mirc y nghia:

2

ff=m-1,f=N
Néu G < Gl_p(fl,fz), ta co phuong sai dong
nhit. Vi mirc y nghia p = 0.05

Béc tu do f, = 2, f, = 8, tra bang 6[3] s€
nhan duoc: G, = 0.5157

- 2" Y
=== vsii=1...N
m
Bing 2.5: H¢ s6 Cochran khdo nghiém Bend Allowance.
Két qua do Phuwong sai tai hi¢n i 56
STT — q : Tr‘ung : g : o Si? Chi so
Lin1|Lan2 | Lan3 | binh Lan1 | Lan2 | Lan3 Cochran
1 1,48 | 1,57 1,5 1,52 0,0016 | 0,0025 | 0,0004 | 0,0023 | 0,0305
2 242 | 2,33 | 2,55 2,43 0,0001 0,01 0,0144 | 0,0123 | 0,1757
3 571 | 5,77 | 5,72 5,74 0,0009 | 0,0009 | 0,0004 | 0,0011 | 0,0109
4 6,6 | 6,71 | 6,78 6,70 0,01 0.0001 | 0,0064 | 0,0083 | 0,122
5 549 | 539 | 5,56 5,48 0.0001 | 0,0081 | 0,0064 | 0,0073 | 0,0988
6 7,82 | 7,88 | 7,69 7,80 0,0004 | 0,0064 | 0,0121 | 0,0094 | 0,1476
7 |2236 2232 | 22,46 | 2238 0,0004 | 0,0036 | 0,0064 | 0,0052 | 0,078
8 | 25,06 | 2524 | 24,86 | 25,05 0.0001 | 0,0361 | 0,0361 | 0,0361 | 0,4405
Toéng 0.0819
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Gi4 tri chi s6 Cochran trong mdi thi nghiém tuong thich ciia phuong trinh héi quy véi thuc
nho hon G, bdo dam tinh dong nhat cua nghi¢m, can thyc hi¢n thém it nhat 1a N = 3 thi
phuong sai. nghiém & tam phuong an dé xac dinh phuong

Dé kiém dinh ¥ nghia ctia hé s6 hoi quy vasy  sai tai hién.

Két qua thi nghi¢m tai tim
Bang 2.6: Két qud thi nghiém dung sai uén cho phép tai tdm phwong dn.

STT | v§ | ¥ |[ve-¥9| (vi-v)° | > (ra-v)

1 | 9,58 -0,03 0,0009
2 | 962 | 961 | 001 0,0001 0,0014
3 | 9,63 0,02 0,0004
1 & —
S; = N ;(Y;O -Y’)?’ S8 =0,0007 — S, =0,026458

1.2. Kiém tra sw co nghia cua cdac hé so
Viéc kiém nghi¢m cua hé so6 hoi qui dugc thuc hién theo ti€u chuan Student:

t, :|bj|

[ o s, 0026458
J Sb]_ 2

TIN T %

b lah¢ s6 thu j trong phuong trinh hoi qui, S,; d0 1énh cua cac h¢ sO b,

=0,0093541

Bing 2.7: Bang kiém dinh hé sé b theo tiéu chudan Student.

b,=9.64 | ,=1030.29 | b,=32 | t,=342.9
b,=554 | t=59225 | b,=039 | t,=41.69
b,=533 | t,=569.8 | b, =005 | t,=535
b,=0.86 | t,=91.67 | b, =0038 | t,=40l

So sanh t, v6i t (f). Trong d6 t () 1a chuén Néu t<t(f) thihg s6 b, bi loai khoi
Student, tra bang theo dd tin cay p =0.05 va phuong trinh
bac tu do f=N-1= 2, nhén dugc: Phuong trinh hdi qui:
t,,(2) =43 .

Y =9.64 + 5.54x, +5.33x, + 0.86x, +3.2 X X,

Néut,>t(f) thi h¢ so b; c6 nghia +0.39x,x, + 0.39x X, +0.05% x,
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1.3. Kiém tra tinh twong thich ciia phwong
trinh hoi qui

Kiém dinh phuong trinh hdi qui va su
tuong thich cua phuong trinh hoi qui véi thuc

nghiém ta phai tim phuong sai tai hién S

Tiéu chuan Fisher

Trong do: N 1a s6 thi nghiém, L Ia $b hé
s0 c6 nghia trong phuong trinh hoi qui.

Bing 2.8: Bang kiém dinh BA theo tiéu chudn Fisher

STT Y, Y, Y,-Y, (¥, -’

1 1.5575 1,520 -0.0375 0.001406

2 2.3925 2,430 0.0375 0.001406

3 5.7025 5,740 0.0375 0.001406

4 6.7375 6,700 -0.0375 0.001406

5 5.4425 5,480 0.0375 0.001406

6 7.8375 7,800 -0.0375 0.001406

7 22.4175 22,380 -0.0375 0.001406

8 25.0125 25,050 0.0375 0.001406

Tong 0,01125
> _ XL -Y)' 001125 VNP
S, = = =0,01125 2. Xac dinh kich thwdc phéi khi chian va

N-L 87 vi tri chdn tir phwong trinh thwe nghiém

5, s e
A mz 0425202 - Phuong tgrmz thu’;g nghiém (tiv két qud

Tra bang phan bo Fisher v6i p = 0.05, f, =
N-L=1,f =N -1=3-1=2,tacd:

F = Fs (22)=18.5
Ta co F <'F . .Véy'phu’ong trinh hoi qui
tuong thich véi thuc nghiém.
Chuyen phuong trinh tir dang ma hoa (x,,x
X,) v€ dang toa d¢ ty nhién (z, z,, z,

1° 2’
1° 2’

Nhw vay:

Y =0,1263 -0,0011 z, — 0,029z, +0,06625z,
+0,0178 z,z,+ 0,0043z z, +0,006252,2,

nghién ciru hodc tir thuc 1¢ san xudt)
Chiéu dai doan 1 =

L,—{{(L+L)-[L+L,-
*(RAT) )ty ()] 32}

2*(Tan((a,)*11/360))

o Chiéu dai doan (i-1)=

(L Ly - [Ty +Ly - 2%(Tan((a,,
)*n/360))*(R( 3 +T( O Y(lz(a(lz)] b2-4 (L
Ly)- [LootL, - 2%(Tan(a,, *T1360)) *
+T())) y(am»] }/
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o Chiéu dai doan (1)=
o~ @t - [LHL,, - 2%(Tan((a,
,¥I/360)) * (R, T, )+ y(o )] 1/2}

Trong d6 'Y =0,0129 -0,0011* z, — 0,004*z,
+0,1038%z, +0,0178% z,z,+ 0,0043* z z, hodc
c6 thé thay doi tuy theo phuong trlnh thuc
nghi¢m

- Chon h¢ sé K (Tuy vit ligu hodic diéu kién
gia cong)

o Chiéu dai doan 1 =

L —{{(L+L)- [L+L,- 2*(Tan((a, *I1/360))
* (RFT) )+ IT*a /180*(R,+K*T,)] }/2}

- Chon vt li¢u

o Chiéu dai doan (i-1)=

LG-1) —{{ (LG-2)+L(@-1) - [ LG-2)0+L(-1) -
2%(Tan((ai-2) *11/360)) * (R(i-1)+T(i-1)) )+

¥ (i-2)/180%(R , +K*Ti-1)] }/2-{ (L(i-
D+L@)) - [ LG-1)FLG +1)- 2*(Tan((o(i-1)
*[1/360)) £ (REFTE) )+ ITHa(-

1)/180%(R(1)+K*T(i))] }/2}

o Chiéu dai doan (i)=

; -{ { C,L.) - [ LytL,
2*(Tan((a,, *H/360))* (R, +T,) ) II¥A,
1)/180*(R(i)+K*T(i))] 1/2}

Bdng 2.9: Chon h¢ s6 K twong ung voi loai vat liéu va quan hé gita R-T.

R Mém Vira Clng
<T 0,33 0,38 0,4
T-3T 0,4 0,43 0,45
>3T 0,5 0,5 0,5

Can cr vao loai vat liéu, ban kinh va chiéu day, chon K tuong tng va tinh toan tuong tu nhu

phan hé s6 K

—_—lae

¥ Bend allownce and Flatten ¥ 1.0 -HCMUTE & HUST SME

. "
x|

© HessK

®) Phudng tinh thuc nghiém

H& 55 phudng tinh thyc nghiém
[IFETT ]

0001199 Gécudn Z1)
00039  Bankinh ong (22)
010375 Chiduday (Z3)
LoI7Rs  Ziz2

0008333 7173

0 Ziz2z3

se.13m8 2
s6.33s 1539354

Chudsy 4 =
Hinh déng chi tét 1

sa.c25m 55.a0838

3855358

Hinh 2.9: Chuong trinh tinh kich thudc phoi khi chdn va vi tri chan dwa vio
phuwong trinh thuc nghiém hodc chon K tuy y hodc chon hé so K twong ving
voi vat ligu theo kinh nghiém.
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II. KET LUAN

Kich thudc phdi khi udn phy thudc rat nhidu
vao vat lidu, goc udn, ban kinh udn va bé day
vat liéu, nd cling déng thoi 1a nhitng thong )
kich thudc cia san pham nén viéc c6 chuong
trinh dé nhap cac thong s6 va chuong trinh sé& tu

TAI LIEU THAM KHAO

tinh toan kich thudc va vi tri chan s& hd trg cho
viéc tinh toan thiét ké san phém kim loai tAm.
Chuong trinh“Bend Allowance and Flatten
V1.0 — HCMUTE & HUST SME” dugc viét
trén co s¢ do.
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