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Optimization Design on Cooling Water Channel of Hot Stamping
Mold of High Strength Steel
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Abstract; The temperature distribution of parts and mould was simulated by ANSYS/LS — DYNA. The
shortcomings of the uniform waterway were analyzed. APDL was applied over the thermal field
simulation. Zero-order search and fist-order search was combined as the optimization algorithm. In this
program, the radius of holes, the distances of adjacent holes and the distances of holes and the profile
were chosen as optimization variables. The well-distributed temperature of parts and the needed critical
cooling rate were chosen as the optimization objectives to create the objective function. Objective function
value was 26. 553 after the optimization which was 64. 404 before the optimization. By comparing the
temperature distribution of the optimized cooling water channel with original, it can be seen that the
maximum temperature was decreased by 44. 5% and the lowest temperature was decreased by 14. 5% , to
realize the optimization design of parameters of the cooling water channel. Finally the experiment had
been designed to verify the correctness of the optimization result.

Key words: High strength steel sheet Hot stamping Cooling water channel Optimization design

Bz R 9 R Ao T R 8 RO T B A% R VR T i
Al BT RO o P TR 2002 K i 5 2 B9 A

o PR o o AW AR B o TR R R R BN A, A B AR Y L AR R 8 U A, TR
ISR R PP AT Bz —o Bl BshEI R PR of [k, 78 I HL AR AR AS R, i

Wk H 1 : 2012 -06 -30 &[] H . 2012 —08 —22

[ KA SRR B B B I H (50975203 ) IS HE T AT BTt B BT IF 583100 95 B 300 (120CYBIC12600 ) 5K A L 43 A i R 2 R8T &
Jo 4 B¢ B 55 H (YJS10 06 ,KJ11 - 08)

EER N TR, B, Tt TS 08 R 5 AR A R DS, E-mail: cyjal@ 126. com



254 gk Bl ¥

2013 4

LB A A ¥ A (] B ORIE — 5 B Ve H B, X
TR AT PE KV A, i S AR A e R o s R Y
BRI LY,

AR T E R I AZ.O AR Tl & A R A4 A
AL, o 7 S B PR S RUE AR A, A B i i o R
1500 MPa 7 A7 22 5y 1) o e 4, B AROPE 1 B L 5
R E R EORAY 2.5 50 F. BN A EE D
A S BUE 23 A e BRSO O Fs VA i 7 v i 8
f 25 B A8 A R VS A R G BT B SGBE, IF 2 AR
i Hs B EL v 0 R 8 1 BT U O 58 i A8 BT, A
IR bR, Ve R G R S HOF A X%
AIBCRI LA . BT RIS BB AR B8
K8 J5 A AT IR A .

AR SCTE 8 Ry ot BE AR AR A o s O DR Hs AR kit A
T BE 7 B (A A 0L B Rl B T 2 8 g AR S
APDL ( ANSYS parametric design language) , ¥£ # %
Wy 5 — 18 RAH 4SS &m0 AR 5, S 5 e o A Al #A
R ELS I R G i AL R Iy, 45 B0 1k 9 ¥ 20K
AL E X LA A R T IR R

1 #pERANDRFEARITEY

1.1 EIXHRTER

A PR TS B A 5 BB RS HL B 4 o AR
58 FE AN BE 43 03 2 200 mm (100 mm .2 mm, [5] £fj
AR K S mm, ¥ HIKGE ) 1R AL R K E Y
PR BRI 20 mm , AH S48 18 2Z W] A9 5 85 402 20 mm,
3 R IBORE L RSO 8 A ) — R (1 R ),
RERE Ak T AL, S b T as BT ) B AR TR
TRy EEK

1 A BRITER

Fig.1 Finite element model

BT 41 kL Sk #4 h He  FBA Ale 22MnB5 g
YIS B, B S AROR) B IR AR AL i B T R
JE A . BRI R B M LA 50 R
32 W/(m-K) .7 830 kg/m’ 650 J/(kg-K) ., & X #
2 0 ) 46 15 BE S 810°C, Ay R A58 2 i W) i
T BE W] LA E R 58 H K I IR R A TR, R
15°C 17, B R 3 it rp ol 1 R F AN L 27°C /s

L2 RER5

K B0 28 ROl SEAR =M B S T A R T
PLANE3S 17 A 4f5 152 704 (14 52 25 78 B2, 1 FH 2 6 0 4% Rl
O34 TR [ A 1) X A 152 2 — S, HL Al R A 12
BB — L (AN 2) , 3 FE B A8 1 4 AT RS R Rk
Pl /N T B () S o8 AV o) B A A R A A A
T A TG I A B

B2 MR =
Fig.2 Mesh on 1/2 section surface of punch, die,
blank holder and blank

1.3 BREKHEHE
A P S 4 R AR TE AL R BORE 22 ), K GE
RO EL 2 6] %o R g b it

v
h=A, (pDo).z (1)
K A —WE  p—KEE kg/m’
v—— R HUK YL , m/s
D—¥ WA IE Y B AS , m

JIr A5 9 X 3 R EL R S 30 080 W/ (m”-K)
1.4 fn#FHkeE

e W AT T O RS Ay AT . AR A HT ot
BTG A LA S A (1) e ds i X it R 8 2
B0 Rt 0 AE AR RS LA R TR B Y Y A L
7T 9 A ek B TR A B 2 43 BT 2 R AR R R AR Jr D B
e MRS /BT 0 22 W0 46 TR, T AR S AR A 4 b
25 T R

SR, B B AR A I, 5 — P AR A A I
WF[E] R 0. 01 s, I [a] 224Ky 0. 01 s, 55 — 20 Z )5 1 6%
BAHZH3CER10], SCHRE10 ] 38 1 A 7 i 0 02
30 s, BRI A 20 s TR 1Y 10 s FF R F 4
FHCE N — AR, A A 1 P I ] 202 17 s,
ARSCFRERI A BEE 17 s, WK 0.1 s, NEF
W25 5 e A K B o E Al . e B S B
PRI, A7 8%, AT R it o
1.5 HEMER

T s WEUEA L Z )5, 38 if ANSYS/LS —
DYNA #EH ) & )5 Ab B 2% LS — Prepost, 15 21 i
SR 85 A A B PSS L AR R R Gl R o 1 I A 0
YA (3 FioR ), B 4 Syl e U JE A7 53 i 45



13

LR AR A v A AR B e TR L UK (A BT 255

BI3 0= 17 s EBE T 1 RS TR 5 A

Fig.3 Transient temperature distributions of mould and
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Fig.4 Transient temperature distributions of forming
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Fig.5 Optimization size of hot stamping channels
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Tab.1 Initial design sequence and optimization

design sequence mm
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Fig.6 Transient temperature distributions of optimization

mould and forming parts when temperature is 17 s
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Fig.8 Hot stamping die physical diagram
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Fig.9 Measurement schematic diagram about U workpiece
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Fig. 10 Temperature change curves of measurement points
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