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~ NGHIEN CUU XAC PINH CHE PQ DAP TOI UU BINH CHUA CHAY
BANG PHAN MEM ESI PAM-STAMP O TRUONG CAO PANG NGHE AN GIANG

Huynh Hiru Tri
Truomg Cao ding Nghé An Giang

Tom tit: Trong boi canh nganh cong nghiép co khi ngay cang phat trién, nhu cau vé cac san pham khuén mau chat
lwong cao ngay cang tang. Tuy nhién, viéc phu thujc vao khudn mau nhdp khau khién chi phi cao va ndng sudt chiea t6i
wu. Bai béo trinh bay nghién citu xdc dinh ché @6 ddp toi wu cho binh chita chdy bang phan mém ESI PAM-STAMP, nham
ndng cao hiéu quad thiét ké khuén trong nwée. Nghién citu tdp trung phén tich anh huong cia cdc tham sé nhw e chan,
ban kinh céi, do day phéi va gan vudt dén chat lwong san pham (chiéu day nhé nhat, @6 nhan, rach, do sdu chi tiét). Dya
trén mé phong dap vuot va phan tich sé liéu bang Minitab, nghién ciru dé xudt ché d dap t6i wu, gép phan xdy dung co s¢
di liéu phuc vu thiét ké va san xudt binh chita chdy trong miedc.

Tir khéa: Dép vuot, binh chita chay, Pam-Stamp, t6i wu ché dé ddp, phan tich tham so.

RESEARCH ON DETERMINING THE OPTIMAL EXTINGUISHING MODE
OF FIRE EXTINGUISHERS USING ESI PAM-STAMP SOFTWARE
AT AN GIANG VOCATIONAL COLLEGE

Huynh Huu Tri
An Giang Vocational College

Abstract: In the context of the increasingly developing mechanical industry, the demand for high-quality mold products
is increasing. However, the dependence on imported molds causes high costs and suboptimal productivity. This article
presents a study to determine the optimal stamping mode for fire extinguishers using ESI PAM-STAMP software, in order
to improve the efficiency of domestic mold design. The study focuses on analyzing the influence of parameters such as
blocking force, die radius, blank thickness and drawing ribs on product quality (minimum thickness, wrinkles, tears, and
detail depth). Based on the drawing simulation and data analysis using Minitab, the study proposes the optimal stamping

mode, contributing to the construction of a database for the design and production of domestic fire extinguishers.

Keywords: Deep drawing, fire extinguisher, Pam-Stamp, drawing process optimization, parameter analysis.
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I. PAT VAN PE

Nghién ctru cua Bor-Tsuen Lin va cac tac gia [ 1]
da nghién ctru vé Str dung phin mém DEFORM
2D, md6 phong qua trinh dap sau cho mét vé dong
co bang thép khéng véi quy trinh dap sau 6 lan,
v6i chay c6 go nho. Va két qua 1a rat ngén duoc
hai 1an dap khi sir dung chay c6 go nho, cac két
qua mé phong cho thiy ty 1& dinh muc chay cua
vat liéu gidm 11% va giam 6% luc dap khi qua
trinh dap sdu 4 lan duogc thay thé bang qua trinh
dap sau 6 lan.

Nghién ctru ctiia Gerrit Behrens va céc tac gia
[2] d& nghién ctru anh hudng ciia thong sé hinh
hoc cta cong cu va luc dap trong dap vudt chi
tiét nho hinh chir nhat. két qua nhu sau: Khi mo
rong ban kinh goc tir 147 dén 250 pm dan dén
luc dap cao hon 36%, Nguoc lai, khi tang ban
kinh khuon s€ lam giam luc dap, ¢ nghién ctu
nay da tang ban kinh khuon tir 76 1én 143 pm
dan dén giam lyc dap 26%, thong sb t6i wu cua
lyc dap chiu tdc dong cia ban kinh khudn va ban
kinh gbc
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Sau khi chon dugc phuong an cong ngh¢ phu
hop thi bude tiép theo 1a ché tao san phim mau
va kiém chtng d6 chinh x4c cua san pham mau
so voi thiét ké. Néu chat luong dat yéu cau thi
c6 thé cho san xuat loat 16n, néu con c6 nhung
sai sot ta co thé thay doi diéu kién bién nhu luc
chan, tbc d6 bién dang hay ma sat dé dat duoc
két qua t6t hon. Nhung chic chin su thay d6i
nay khong 16n, boi két qua mé phong d6 danh
gia mot cach ky ludng. Trong subt thoi gian san
xuét loat, ta van phai kiém tra lai, danh gia san
pham dé dam bao do chinh x4c va danh gia anh
hudng cua cic thong s6 cung nghé. Vi tinh wu
viét ctia phuong phap mé phong sb dé thiét ké
khuon ké trén nén quyét dinh chon pham mém
ESI PAM-STAMP xac dé dinh ché d6 dap ti uu
binh chira chay.

IL. NOI DUNG NGHIEN CUU

2.1. Thiét ké mau thi nghiém

Céc thong sb ki thuat cta chi tiét duoc thé hién
0 hinh 1.
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Hinh 1: Théng so chi tiét san pham

Kich thudc yéu cau: Chiéu cao chi tiét : h =
500 £ 0,5 mm; Puong kinh chi tiét: d= 182 + 0,5
mm; Chiéu day chi tiét: S=1,3+0,12 mm

Vit liéu ché tao binh chita chay: Vat liéu chi
tict dap 1a thép DCO04 véi thanh phan hoa hoc va
dac tinh co hoc dugc thé hién ¢ bang 1 va bang 2.

Bang 1: Thanh phdn hoa hoc vat liéu dap [3]

Thanh phan | C max Mn max Si max P max S max Al min
EN 10130 0,08 0,4 0,025 0,025 0,025 0,02
DC04
Bdng 2. Ddc tinh co vat liéu dap [3]
, Gi6i han chay Gi6i han bén kéo
Vit li€u san pham b ciing | D0 gian dai %
o,(MPa) o,(MPa)
Thép EN 10130 DC04 210 270-350 60-65 RB 38

2.2. Tinh todn théng sé6 ddp

2.2.1. Tinh toan Puong kinh phoi

Tinh todn dudng kinh phdi theo cong thirc
(3.1), [4] ta co:

D=\ld} +4d,H,, =~/182> +4¥182*500 = 630(mm) (2.1)
222 Hésop
Hé s6La B, 1a hé $6 dap thuc té duoc tinh toan
theo cong thuc (2.2), [4]:

D 630
Bl = 4 ~ 15 3,46 (2.2)
2.2.3. Hé 56 gidi han bén cho phép
O day ta xét qua trinh dap cho vét li¢u c6 co
tinh trung binh &p dung cong thurc (2.3), [4] nhu sau:

11d 1,1.182
=20-—2"n_p_ >

P e 1000.s 1000.1,3

Vi B0

> B 1,84 < 3,46 nén chi tiét can
actual

~1,84(2.3)

perm

dap qua nhiéu lan.
2.2.4. Puong kinh ciia cac buée ddp vuot
Puong kinh phoi sau lan dap vudt thir nhét
duogc tinh todn theo cong thuce (2.4), [5]

D _ 830 _ 345 30 (mm) ~ 340(mm) (2.4)

d =—
LB 184 i

D61 voi dap vuot sdu, sau moi nguyén cong
tinh déo cta vt liéu bi giam di ddng ké nén can c6
cong doan U trung gian khir bén. Tai lan dép thir 2,
gia tri Bl duoc gia dinh & gia tri p1 = 1,3, lan dap
thir 3 ¢o gia tri thap hon Bl = 1,2 khong trai qua
qua trinh 0 trung gian. Néu 1 trung gian dugc thuc
hién sau nguyén cong dap vudt 1 thi gid tri B1 cao
hon 20%:B1 = 1,6. Vay ta quyét dinh U trung gian
sau 1an dap thr nhat.

Puong kinh ban thanh pham sau lan dap thi 2 :

d, 340

, :E_F:212.5(mm)z210(mm)(2-5)
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DPuong kinh ban thanh pham sau 1an dap thu 3:

d, 210

TR 12
Hiéu chinh hé s6 dap vudt p2:

22 C175(mm) (2.6)

d, 210

=2=-="-115 ,
P d, 182

_d, 210
U 115

Vay dé tao hinh duoc san pham can trai qua 3
nguyén cong dap vudt trong d6 thuc hién viéc
trung gian sau nguyén cong 1.

2.2.5. Chiéu cao bdn thanh phiam

Theo cong thire (2.7), [4] Chiéu cao ban than
pham qua cac lan dap :

Chiéu cao ban thanh phim sau lan dap tht nhét H,

——=182.6(mm) = 182(mm)

2 2
Bl fd 51(4)10 =291(mm) = 290(mm) (2.7)
Chiéu cao ban thanh pham sau 1an dép thir hai H,,
= D—2 = 630° =472(mm) = 470(mm) (2.8)
7o4d, 4210 ‘ '
Chi€u cao ban thanh pham sau lan dap thirba H,,;:
= D—2 = 630° =545.19(mm) ~ 500(mm) (29)

B 4d, 4182 ' '

226. Xac dinh luc ddp can thiét

Sau khi c6 cac thong s6 trén, luc dap dap can
thiét duoc tinh béng cong thirc (2.6), [4]:

Fdr =d.w.s.R .n (210)

Luc dap vudt nguyén cong dap thtr nhat duoc
tinh toan theo cong thuc 2.11:

F  466327.7
2

Fo=—etd,,msRyn= +210.7.1,3.350.0,7 = 443182.7 (N )~ 440 (KN)

(2.11)
Luc dap vudt cho nguyén cong thir 2 dugc xéac
dinh theo cong thic (2.12), [2] nhu sau:

2.3. B6 tri nguyén céng cho cdc lan ddp

M+210.7{.1,3.350.0,7:443182.7(N)'- 440(KN)
2.12)
Tuong tu lyc dap vuodt cho nguyén cong thur 3

duogc xac dinh theo cong thirc 2.13:

F
F . =—%+d ,7sR n=
w =Ty Ty n

31827 | 182 2.1,3.350.0,275 = 203097.8(N ) ~ 295 (KN)

(2.13)
2.2.7. Khe ho giita chay va khuon
Khe hé gitta chay va khudén dugc tinh thong
qua cong thuc 2.14, [6]:

w= s\/E - 1,3\/a =177 (mm) Chon w = 1,8 (mm)
(215) d 340

2.2.8. Xac dinh ban kinh goc luon o khuén Rc
Pé tinh dugc ban kinh gboc luon ¢ khuon, ta
tinh bang cong thuc 2.16, tai liéu [6]:

0,035
NET + (D-d)]Js

v— [SOmm + (630mm — 340mm)]«l1 3mm =13.56(mm)
Chon Rc = 14 (mm)
Luec chan phoi dugce tinh theo cong thire 2.17, [6]:

Forr = Apy.p (2.17)

Ap luc chin phéi duoc tinh toan theo cong
thue 2.18, tai li¢u [6]

F, = % +d,,mws.R,n=

R =

[S0mm (2.16)

R

2 g 2 340 1350 2
= 1) S | = (1.85-1)7 + 2222177 (N/mm
P {(ﬁactual ) 200.3‘} 400 [( V" 30013 | 00 ( )

(2.18)
Dién tich chan phoi dugc tinh toédn thong qua
cong thirc 2.19 va 2.20, tai liu [6]:

d,=d+2w+2.R, =340+2.1,8+2.13.5=370,6 (mm) 1%

(2-2) 7 (6302 _370.62) % ~ (2.20)
ABH_[D dej.4 —(630 370.6 ) ;= 204100 (mm?)
Thay céc thong s6 vao cong thue 2.32 ta co:

Fpp =Agyp= 204100mm?.1,77 N/mm? = 3619257 (N) = 361(kN) 23D

BH

Bdng 3: Bé tri nguyén céng cdc lan dip

Khuén 1: Thong sb chi tiét dap vudt 1an 1: ®340
(mm), H= 290 ( mm ) Phoi tron ®630 (mm)

@340

290

€,
W 1

Thong s6 ban thanh pham 1
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Khuon 2: Thong sb chi tiét dap vudt 1an 2: ®210

(mm), H=470 ( mm )

210

&

460

£

~

Thong s6 ban thanh pham 2

Khuon 3: Thong sb chi tiét dap vudt 1an 3: d182

(mm), H= 500 ( mm )

182

Q&m;% 1
Thong s6 thanh pham

o]
~

Trinh tw mo phong sw dung phan mém Pamstamp dwoc thé hién ¢ hinh 2.

M hinh hod khuén
va chin phéi

Phoi & Thiét lip
Vit liéu cong cy

Céi dat gin vudt (Co
thé khéng cai dat)

M6 phong bai todn

So sénh két qua voi két
qui mong muon

Kiém tra

Khéng ding

Dimg

Hinh 2. Trinh tw mé phéng sir dung phan mém Pamstamp

Trinh ty mdé phong su dung phﬁn mém Pam ligu thi nghiém tr tai li¢u [4] da xéc 1ap duogc
rang tri sd trung binh cua do ho phai la: w =
Céc thong sé dau ra cua san pham: Puong kinh  (1.35+1.5)s.

Stamp duoc biéu dién & hinh 2.

d = 340 mm; Chiéu cao h =290 mm; Chiéu day

san phdm s = 1,3 + 0,12 mm

Tu yéu cau ki thuat cua san pham ta c6 thé
udce tinh céc thong s6 gidi han dau vao nhu sau:

cong thirc sau:

Khi vudt cac chi tiét tir thép cacbon thap c6 0 mém Pamstamp.

day duéi 3mm thi Rc = (7 = 10)s; Trén co sd sb

Tri sb luc chan phoéi duoc tinh gén ding nhu

Tir co so trén ta tién hanh tinh toan cac thong
s0 ap dung cho qué trinh md phdong bang phan

2.4. Thiét ké thi nghiém
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Bdng 4. Md héa cdc théng sé ddu vao

Céc hé sb Hé sb Ma hoa Cép do
Luc chan-Q(KN) X1 -1 1
Ban kinh cbi- rm(mm) X2 -1 1
Chiéu day ph6i-S(mm) X3 -1 1
Gan vubt X4 -1 1

Theo [7] ta c6 thi nghiém 2* =16 thi nghiém dugc mo ta & bang 3
Bang 4: Thi nghiém ma hoa

Bau vio Baura
Stt - - T = R T
QKN) [R.(mm) |S(mm) (Ganwvuot|S_, (mm)| Nhin |Bit/Rich|Chiéucao

1 -1 -1 -1 -1 77 7 ™ n
2 1 -1 -1 -1 T 77 n "
3 -1 1 -1 -1 (i 7 n (1
4 1 1 -1 -1 7 7 n i
5 =1 =] 1 =1 7 7 n ”
6 1 =] 1 -1 7 T n [1
7 -1 1 1 -1 7 77 n 7
8 1 1 1 -1 7 77 ” 7
9 -1 -1 -1 1 T 7 ™ Fid
10 1 -1 -1 1 7 77 ked 7
11 -1 1 -1 1 ” 7 n n
12 1 1 -1 1 77 7 s iid
13 =1 =1 1 (44 7 n ™
14 1 -1 1 1 (13 1 T2 ({1
15 -1 1 1 1 e 7 k14 7
16 1 1 1 1 ” 7 ” ”

Dung chwong trinh Minitab dé thiét ké thi nghiém va sau d6 dit cac thong sé ddu vao thi chuong
trinh cho ra bang thi nghiém 5
Bang 5: Thi nghiém thay bang thong so dau vao

BAU VAD BAU RA
STT | Luc Chin Q<KN) | Ban Kinh Ci Re<mm) | B4 Diy Phdi S={mm) | Gan Viudt | Smins(men) [NHAN | DUT RACH |BATCHIEU SAU

" ety K" 'y Wi ‘l":‘ ".F:. -"l‘
1 350 [ 13 Khing i 7 7 T
2 650 [ 1.3 Khiing 7 77 77 77
3 350 14 13 Khding ) f) 7 T
4 B50 14 1.3 Khdng il 77 7 fud
5 350 1] 1,6 Khing 77 77 1 7
8 650 [ 1.6 Khiing kel 7 77 77
7 350 14 16 Khéing ] 72 ) 72
8 E50 14 1.6 Khdng il 77 7 i
9 350 [ 13 Ca i 7 77 ids
10 B850 [ 1.3 [ kel 77 77 77
1 350 14 1.3 Cé 77 77 77 77
12 E50 14 1.3 Cé 7 77 kil i
13 350 [:] 1.6 Cé 7 77 i 7
14 50 [ 16 Cé kel 7 77 77
15 350 14 1.6 Cé 77 77 77 77
16 B50 14 1.8 Cé K i 7 Ids

2.5. Két qua thi nghiém
Sau khi chay m6 phong voi phan mém Pam-stamp cho ta két qua
Bang 6. Ket qua thi nghiém

DAL VAD DAL RA
STT | Lye Chéin Q<KMN) | Ban Kinh Ci Re-{men) | £ Day Phdi S-{mm) | Géin Viudt | Semin-{rmen) | NHAN | BOT RACH |BATCHIEY SAU|

pop % *y e v e | o
1 350 [ 13 Knong | 109 | co | Khaeg ot
z 650 3 13 Khng 103 [Khing| Khing Bt
3 350 14 13 Khdng | 118 | Cb | Khéng Khirg
4 650 14 13 M 1.14 Cé M ﬂ
5 350 [ 15 Khdng | 133 | Co | Khong 0}
3 850 8 18 Khdng | 126 |whéng) Khéng Bat
7 350 14 16 Knhng | 145 | co | Khaag Khong
B 650 14 16 Khiing 141 Cé Khéing Bt
9 350 & 13 Cé 099 [ihingl Khing Bt
10 850 3 13 cb oot | cs cs Bat
1 350 14 13 c 110 | Co | Khang 217}
12 B850 14 13 cb 100 | co | Kning B
13 3%0 [ 18 c6 123 |Khing) Khing Bat
14 850 8 16 [ oot | es cs o
15 350 14 18 =] 137 Cé | Khing Ba
16 B50 14 16 [+ 131 Co_|_Khing Bal
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Duya vao két qua thi nghiém ching ta c6 thé
nhén xét mot so thi nghiém dién hinh cua tap thi
nghiém 24 = 16 thi nghiém nhu sau:

Tap thi nghiém gdm 16 thi nghiém trong d6
cac yéu t6 dau ra duoc thé hién ¢ bang 1 trong d6
nhan théy thi nghiém 1,2,3,4,9,10,11,12,14 khong

Thi nghiém 2,6,9,13 dat yéu cau vé do nhin

Thi nghiém 10 va 14 bi rach chi tiét

Thi nghiém 3, 7 khong dat yéu cau vé chiéu

sau chi tiet

Tir két qua thi nghiém ¢ Bang 6 ta riit ra cac két

qua theo nhém, thtr ty nhu sau :

dat yéu cau vé chiéu day. Chiéu day chi tiét
Thickness Thickness
1.525905 1.876047
. 1.477550 . 1.788666
1.428105 1.701286
1.380660 1.613905
1332215 1.526524
1.283769 1.439143
. 1.235325 . 1.351762
1.264381
Min = 1.186879

(@) Max = 1525095

Min = 1.264381
(d) Max = 1.876047

Thickness
1.876656

. 1.816698
1.756740

1.696782
1.636823

1.576865
. 1.516907

Min = 1.456949
(b) Max = 1.876656

Thickness

1.638704
1.407027
1.174349
0.941672
0.708995
0.476317
0.243639

. 0.010062

Min = 0.010062
Max = 1.638704

1.556010
. 1.485118
Min = 1.414226

(¢) Max= 1.910472

(e)
Thickness Thickness
1.910472 1.883006
. 1.839579 . 1.789603
1.768687 1.696201
1.697795 1.602799
1.626903 1.509397

1.415995
1.322593

Min = 1.229191
(f) Max = 1.883006

Hinh 3: Két qua thi nghiém vé chiéu day chi tiet
(a) Thi nghiém 3; (b) Thi nghiém 7; (c) Thi nghiém §8;
(d) Thi nghiém 6, (e) Thi nghiém 14, (f) Thi nghiém 13

Do bién mong cua chi tiét:

(a)

Thinning (engineer value)

Min=-0.174
Max = 0.087

(d)

Thinning {engineer value)

Min =-0.173
Max = 0.210
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(b)

Thinning {engineer value)

Min =-0.173
Max = 0.089

(e)

Thinning (engineer value)

(©)

Thinning (engineer value)

B 0.250
0.222
0.194
0167
B2
" 0083
0.056
0.028
— 0000

Min =-0.194
Max = 0.116

Thinning (engineer value)

B 0.250
0.222
0.194
0167
0131
" o83
0.056
0.028
o 0000

Min =-0.177
Max = 0.232

Hinh 4: Ket qua thi ng

hiem veé do bien mong chi tiet

(a) Thi nghiém 3, (b) Thi nghiém 7, (c) Thi nghiém 8;
(d) Thi nghiém 6; (e) Thi nghiém 14, (f) Thi nghiém 13

(a)
FLD (strain) - Zones by quality - Membrane

Strong wrinkling trend (6) Ving nhin manh

Wrinkling trend (5)

Safe (3)

(d)

FLD (strain) - Zones by quality - Membrane
‘Ving nhdn manh
bi day ra khoi chi

Strong wrinkling trend () ﬂlet e

Wrinkling trend (5)

Safe (3)

Strang wrinkling trend (8) ving nhan manh

FLD (strain) - Zones by quality - Membrane
Wrinkling trend (5)
Safe (3)

(e)
FLD (strain) - Zones by quality - Membrane

Strong wrinkling trend (8)

Wrinkling trend (5)
Safe (3)

Viing bi rich

C
FLD (strain) - Zones by quality - Membrane

‘Vung nhin manh
Strong wrinkling trend (6)
Wrinkling trend (5)
Safe (3)

FLD (strain) - Zones by quality - Membrane
Ving nhén manh bi ddy ra ngoai
Strong wrinkling trend (6)

Wrinkling trend (5)

Safe (3)

Hinh 5 Két qua thi nghiém vé hién twong xay ra sau khi dap chi tiét
(a) Thi nghiém 3; (b) Thi nghiém 7; (c) Thi nghiém 8;
(d) Thi nghiém 6; (e) Thi nghiém 14, (f) Thi nghiém 13
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Nhén xét Thi nghiém 3:

Két qua cho thay: D6 day chi tiét dat yéu cau
Smin=1.18 hinh 3 (a). D6 bién mong 16n nhét cua
chi tiét 1a 8,7% hinh 4 (a). Mot phan 16n & thanh
chi tiét Van con xu huéng nhan hinh 5 (a). Chiéu
cao chi tiét sau khi dép chua dat yéu cau

Két luan: San pham dat yéu cau vé do day
thanh. Mt khac khi xét dén biéu d6 gidi han bién
dang (FLD - Forming Limit Diagram) vung nhan
manh chiém dién tich 16n trén ban thanh pham.
Nguyén nhén la do trong qua trinh m6 phong ta bo
qua y€u t6 boi tron trong dap vudt nén dé bu trir
thong sb boi tron ta dua ra gia thiét ting chidu day
phéilén gid tris = 1.6 (mm ).

Nhan xét Thi nghiém 7: Do day chi tiét dat
yéu cau Smin=1.45 hinh 3 (b). D6 bién mong 16n
nhét cua chi tiét 1a 8,9% hinh 4 (b). M4t phan 16n
& thanh chi tiét Van con xu huéng nhan hinh 5 (b).
Chleu cao chi tiét sau khi dap chua dat yéu cau

Két luan: Tur két qua ta dy doan nguyén nhan la
do lyc chan phoi van chua du 16n nén ta tién hanh
mo phong tiép tuc bang giai phap thay doi luc
chin phéi. O thi nhiém 3 va thi nhiém 7, luc chin
phoi duoc thiét lap & gia tr1 350 (KN) va két qua
m6 phong cho thay vanh van ¢6 hién tugng nhan
va chiéu cao chi tiét sau dap van chua dat yéu cau
ki thuat dé ra nén quyét dinh ting luc chin 1én
650(KN) & thi nghiém tiép theo

Nhin xét Thi nghiém 8: D6 day chi tiét dat
yéu cau Smin=1.41 hinh 3 (c). D6 bién mong 16n
nhat cta chi tiét 1a 21% hinh 4 (c). Mot phan 16n
& thanh chi tiét van con xu hudéng nhén hinh 5 (¢).
Chiéu cao chi tiét sau khi dap dat yéu cau

Két luan: Nguyén nhan nhan c6 thé 1a do Rc
16n nén giai phap tlep theo, ta tién hanh xét dén sy
anh huong cua Re ddi véi qua trinh dap

Nhin xét Thi nghiém 6: D6 day chi tiét dat
yéu cau Smin=1.26 hinh 3 (d). P9 bién mong 16n
nhat cta chi tiét 13 11,6% hinh 4 (d). Tat ca phan
nhin cua chi tiét duoc d'fiy ra ngoai hinh 5 (d).
Chiéu cao chi tiét sau khi dap dat yéu cau

Két luan: Chi tiét ban thanh pham dat yéu cau,

nhung céc thong s6 dau vao chua phai la thong 5O
t6i uu vi ta dang sir dung lyc chin qua 16n, dé  glam
luc chin ta xét dén su anh hudng cua gan vudt

Nhan xét Thi nghiém 14: D6 day chi tiét
khong dat yéu cau Smin=0.01 hinh 3 (e). B bién
mong 16n nhat cta chi tiét 14 99,3% hinh 4 (e). Chi
tiét do luc chin 16n cong voi gan Vuot nén chi tiét
bi rach hinh 5 (e). Chiéu cao chi tiét sau khi dap
dat yéu cau.

Két luan: Chi tiét 1a mot phé pham. Tir két qua
ta du doan nguyén nhan dan dén rach chi tiét 1a do
gan vudt 1am cho gia tri lyc chin giam xudng, cho
nén khi thém gén vudt ma giir nguyén luc chan
650(KN) thi bién dang cia chi tiét ting 1én. bé
giai quyét van dé nay ta giam luc chin vé gi tri
350(KN)

Nhin xét Thi nghiém 13: D6 day chi tiét dat
yéu cau Smin=1.23 hinh 3 (f). D6 bién moéng 16n
nhit cta chi tiét 13 23.2% hinh 4 (f). T4t ca phan
nhan cua chi tlet dugc day ra ngoai hinh 5 (f).
Chiéu cao chi tiét sau khi dap dat yéu cau. Két
luén: Day la két qua ti uu can tim.

III. KET LUAN

Bai bao di trinh bay vé bién dang déo kim loai
tAm va phuong phap dap vudt, dong thoi phan tich
cac yéu té anh huong dén chat lugng san pham dap.
Nghién ctru lya chon cac chi tiéu danh gia gom:
chiéu day nho nhét, d6 nhan, do rach va chiéu cao
chi tiét, cing véi bon thong s6 dau vao chinh: lyc
chin, ban kinh cdi, d6 day phoi va gan vudt. Thi
nghiém mé phong duoc thiét ké bang phan mém
Minitab va thyuc hi¢n trén Pam-Stamp, tir d6 xac 1ap
mdi quan hé giita thong s6 dau vao va chat lugng
dau ra. Két qua xac dinh ché do dap t6i wu gém:
lye chan 350 kN, ban kinh 001 6 mm, do day phoi
1.6 mm va c6 gan vudt. Chi tiét sau dap dat yéu cau
k¥ thuat trong nguyén cong dau tién, chimg minh
tinh kha thi va do tin cdy cua két qua nghién ctu.
Nghién ctru trong tuong lai can mé rong sang cac
nguyén cong tiép theo va trién khai thuc nghiém
thyre t& nham kiém chimg va hoan thién cac thong
s6 dap vudt cho san pham binh chita chay.
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