5549 % %5 10 ) M i 8 £ 2024 4 10 A

Vol. 49 No. 10 FORGING & STAMPING TECHNOLOGY Oct. 2024

BT XRERTRRERR Fa il 7z
ERE, NFE, ARE, H R, B 2

(1. P aUT RSB R S PUE Sl e, TL95 At 211167; 2. Bat TRES:RE f‘ﬁﬁFTJH}UIiﬁﬁ?EI%, TL75 M At 211167,
3. MAURRJENE AL BRA ], V95 B9 at 210038)

T EO BRI Tl A v dy T EE e 5 i R A S BOR B [a) 8, 2 T 1 b3 G4 R i #8E BL 75 A T
B, e, EETRUEMUEIAUEI, M T G R RS TR e R SRR F A N R R, RE, PR THRGHRE
AN S, b TR ARG SRR, IR T O RS R RSB A SRR . A, R OCHE
RS RSEbsFdr, SRAAFRMNIIG BRI ERGTN , SCHIR, it B RE MBS RE 50, WTE AR
[l FH 3 s ik AR LB B0, DT S SR A5 R 25 i P A T 0

KR . *%/E\-ﬁun; FEHS5 f%ﬁﬂ'; Fila; ey

DOI: 10. 13330/j. issn. 1000-3940. 2024. 10. 024

FESES . TG315 XEkFREE: A XEHS: 1000-3940 (2024) 10-0178-06

Forging mold life prediction method based on key dimensions
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Abstract: For the problem of failure caused by dimensional changes due to friction losses during the forging process of mold, a mold life
prediction method based on key dimensions was proposed. Firstly, based on the principle of gradual failure for mold, the corresponding
relationship between the key dimensions of forging mold and forging workpiece and the mold life was constructed. Then, the entire lifecy-
cle business scenario of forging mold was studied, the business logical process for predicting the mold life was provided, and a collection
method for key dimensions and actual mold life was proposed. Finally, using key dimensions and actual life, different fitting algorithms
were used for mold life prediction. Examples show that the fitting function and the goodness of fitting index obtained from analysis and cal-
culation can used to select specific fitting algorithms for different usage scenarios, so as to realize the accurate prediction of forging mold life.
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Fig. 1 Relationship diagram between key dimensions mold life
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Fig. 2 Business process diagram of mold life prediction method
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Fig. 3 Prediction curves of mold life
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Table 1 Measured variation amount in mold blade sizes

JESRRE/ R 1 2 3 4 5 6 7

B/ R 4982 5250 5468 6600 4500 5326 6309
JIARSF/mm @18.02 P18.00 P17. 9 P17.97 P17.96 D17.95 P17. 94

B E/mm 0.02 0.04 0.05 0.07 0.08 0.09 0.10

FHBEET) RS AR i e tt AT Z R 5 7
Br, FHEIINIE 5 P LR a2
FRBBR TG R AN (9) Pl



182 B & A 5549 %

UE . TR A2 T R B 5 S AN R LA 5

Rl RO )
S L A TR LA A BT BT A X L
s —— A Hh
Sl e i FRERILA DR FE R R, o EBE s L AR [ ()
F 17.98 N L Yrst, R E AR LA B, nf LIS A A Ay
L/ I NS Y4 =\ VA N
= L 1796 HEATRE HE T
R 17.96 | < 1795
A 17.94
17.94 + %%im
17.92 . . . , C RMRIRRGE
' 5 10 15 20 25 30 35 40 (1] HRE, jiiilﬁ, A A T T v Sk BOML AL BLE
BLA i/ (<10° 1K) it M AF a BESE (1] fﬂﬁ#ﬂc 2022, 47 (10): 216-
K5 BHEAmE s 222.
Fig. 5 Fitting curves of mold life Lyu CQ, Wang T J, LiJJ, etal. Research on structural dam-
age and life of upsetting die for automotive torsion rod end [ J].
f1<x) = 18. 027e—1x10*7x (9) Forging & Stamping Technology, 2022, 47 (10) . 216-222.
LRI ) EA AT . — (2] Shen L, Zhao J, Zhang Y Q, et al. Performance evaluation of ti-
X‘Tﬁ*%i*i =R |ﬁﬁnﬁ ( 10) F)T/j_\‘ : tanium-based metal nitride coatings and die lifetime prediction in a
f2( x> =~ 0.039Inx + 18. 361 ( 10) cold extrusion process [ J]. High Temperature Materials and
gIﬁJﬁ é&ﬁz&ﬂ:l]j:/{A éﬁﬁnﬁ ( 11 ) F)?F Processes, 2021, 40 (1). 108-120.

£i(x) =3 x107"% — 4 x10™% + 18.036 (11)  [3]  F&WL B HAVE S5 SR FHUTILIOBA AR

S - . , . % giutit (1], B SHUR, 2018 (6): 170-173.
R (9), 3t (10) AR (1) Bfa i i e P
LiZG, LyulJ, Dong X F, et al. Design of mold life management
R* 73514 0.9847 . 0.9653 F1 0.9966, 1 £ i =,

system based on single chip microcomputer [ J]. Manufacturing

PRETRIFL A 25 FOR IS R BT 1, B FREE Technology & Machine Tool, 2018 (6): 170-173.

A7, ARIEHERON A BT, Mk BRI R SF (4] BB, R FREL TZSEONUERS S H UL R
@17.94 mm I, FBLE A Arly 36892 Yo; HRAERT WIRAT S 1 SRIERA, 202, 47 (1
ﬁ?lAlZ‘lﬁﬁﬁ il]i?lj *EJ—E*T {,ﬂ;RTj‘ ®17.94 mm Huang Z : Shi Z F, Wang L X. Influence of process parameters on
HTJ‘ i IHQ;-‘/E\‘# jﬂ 42761 U\ *E*Eg IﬁJETJ‘AIZl forming quality for automobile aluminum alloy sealing plate and
%&/\*ﬁ éL%ﬂ?ﬁ%*T{ER—‘J‘ @17. 94 mm BTJ‘ Tﬁ{mj prediction of die life [ J]. Forging & Stamping Technology,
*E ﬁ j‘j 38221 {j(o g/?J: 7|<JEH 15 R bR @[;J:/{/\ 2022, 47 (7). 107-111, 121.

) Vo, AW, GTIEE, A5 LT — A AR AL R 6 i
FETRI DL A3 25 15 1 o Ik 438500 )k ) , F,
* *A5 Sl Zjﬁw}z%”” N RO AT (1], MAREH A, 2019, 41 (20)

REIE. BURLLEZERINT, A B 271 e

@ﬁ*ﬂ%*ﬁﬂ*uA *%/E\‘ﬁ E{/J ?ﬁﬂﬂﬂ Yang J, LiP, YuHY, etal. Architecture analysis of ship ware-
house management system based on qr code recognition [ J]. Ship

4 é;llj: _L/é Science and Technology, 2019, 41 (20) . 184-186.

(6] Cai L G, Liu HD, Pan]J ], etal. Mold wear during die forging
based on variance analysis and prediction of die life [ J]. Transac-

(1) BEoxhrf/ RN Al Bl T BRI 58

tions of Nanjing University of Aeronautics and Astronautics, 2020,

REELR R, S T —FAR B A A T s, 37 (6): 872-883.
TR AR BN S TR S PR RS, e BRI (7] BT, MR, AAE, % ﬁéﬁﬁﬁ?ﬂﬂbﬁc%i‘}iﬂﬁé AT H
BRSPS R ST, SEEA SR A, Wil 24 MOScs SRR BLIL ST [J]. BIREEAR, 2022, 47 (9):

188-195.
Yang ZS, WuB Y, LiQY, etal. Experimental and numerical

i AR A7 A B0 DG RR o
(2) FETHIER AT H A= 1l 55 Wi,

simulation study on wear behavior of forming die for automotive

*lb}"ﬂ%ﬁ*ﬁ/\gﬁ {El i Jﬂﬂ N 1 \ #ﬁie%*ﬂ front axle beam [J]. Forging & Stamping Technology, 2022, 47
MR FRE S DL 55 5, BT E RS (9): 188-195.

R EL A RS A T 1 25 TR L A T e (8] VMM, sk, FRER, % z??ﬁ'}ﬁlﬁ%?*ﬁﬂbuTE%

557 i R R R 45 DT T BF 5% 5 J & AR S MUK,
B SEFPRL S22 B AR, X 2w P00 92k 0 B3 2023 (3); 51-59 E HR

v B, 2 )
E—ﬁ*ﬁ EF,E\X ° Kuang C P, Tao JH, LiTT, etal. Research and application of

( 3 ) %Uﬁﬁ;é%ﬁﬁﬂ“*ﬂi IZ/T_\‘ ﬁﬁﬁﬁﬁ , % }Eﬁ :J:Elbﬁ mold processing task and manufacturing resource service matching



4510 14

TR, H T OCHE R i e A H 75 i B 7 ik

183

[10]

in cloud manufacturing environment [J]. Manufacturing Technol-
ogy & Machine Tool, 2023 (3): 51-59.

&AM, EA, R, . ORTHARILHESE B R
WK AT e [J]. BRI, 2023, 48 (2):
180-184.

[11]

Jin F X, Dong Q, Xu M J, et al. Failure analysis and optimiza-
tion on aluminum alloy complex precision forging mold based on fi- [12]
nite element [ J]. Forging & Stamping Technology, 2023, 48
(2): 180-184.

B, EHEE, Fas, F SEUERIREE IS EA
REHURITETE [J]. MBI TRZAR, 2019, 26 (3): 33-40.
LuBS, Wang LG, Ji Y'Y, et al. Study on thermo-mechanical

[13]

coupling simulation of metal forming and failure mechanisms of

forging die [ J]. Journal of Plasticity Engineering, 2019, 26

(LEF 172 1)

(3]

(7]

(8]

faf &, TRE, R, HUBUE Ty ML 1R =X B G 8% ) 3 4% 1 45
MR dedpJr ik [J]. RE&REEHAR, 2017 (7): 196-197,
208.

He 7Z J, Zhang Y, Xu G. Construction and maintenance method of [10]
split clutch brake of mechanical press [J]. Equipment Manufac-
turing Technology, 2017 (7). 196-197, 208.

RER, EUIE, REM, . KIUBHREIL [J]. BIETH
2F4R, 2007, 14 (1) 72-75.

Song Y Q, Wang M H, Song ] W, et al. Precision forming roll-
forging machine [J]. Journal of Plasticity Engineering, 2007, 14
(1):72-75.

PRASHE. 1250 mm 48 8B AL G 8 3040 ¥ 01 2% 5 3 J1 % 40 17
[D]. dbnt: hEHUMEAITE S ERARA R, 2013,
Chen J P. Statics and Dynamic Analysis of the Key Component of
1250 mm Roll-forging Machine [D].

[11]

Beijing: China Academy of [12]

Machinery Science and Technology Group Co. , Ltd. , 2013.
H—, W%, 2%, . 1600 mm FRARHL L HAEPLIE RS E
TS s [J]. BIEROR, 2022, 47 (6): 209-
213.

Shi Y Q, Yang Y, Li HT, et al. 1600 mm roll forging machine [13]
and its application in production of axles used in rail transit [J].
Forging & Stamping Technology, 2022, 47 (6): 209-213.
FBNE, VP, AR, S NIRRT G S AT
(1], s S A, 2021, 56 (3): 23-29.

Gong L W, Xu N, Yuan J J, et al. Analysis on the failure of dry

[14]

clutch of gantry press [ J]. China Metalforming Equipment &
Manufacturing Technology, 2021, 56 (3) . 23-29.

2, BTG, REEOH, . WECEA Sl e PR L
R BR AT ()], BER R SH &R, 2015, 50
(1): 16-21.

Li X, Zhao S D, Cui M C, et al. Application status analysis of wet

[15]

clutch/brake in hot die forging press [J]. China Metalforming
Equipment & Manufacturing Technology, 2015, 50 (1). 16-21.

HRAL. R RIR A I T 2 BE 4R B 5 W S SRR IE [J]. '

(3): 33-40.

T, TLH, KDL 3 A R AT R O R R R
BUBREF ST (D] BLBREZIE, 2012, 29 (5): 63-66, 72.
Ding T, Jiang Y, Wang Y M. Design of manipulator for precision
detecting key dimensions of 3-DOF bending mold [J]. Journal of
Machine Design, 2012, 29 (5):. 63-66, 72.

Seo Y H. Development of smart cold forging die life cycle manage-
ment system based on real—time forging load monitoring [ J]. Sci-
entific Reports, 2022, 12 (1) 13297.

MR, EmR, EREPE. BERERZT AR (1], %
i, 2020, 69 (7): 769-773.

Chen X, Wang L. G, Wang E Z. Failure analysis and counter-
measure of aluminum ingot mold [ J]. Foundry, 2020, 69 (7).
769-773.

Jee g SR, 2020, 55 (5): 27-30.

Zhang J. Design and research of super large low inertia dry friction
clutch brake [J]. China Metalforming Equipment & Manufactur-
ing Technology, 2020, 55 (5). 27-30.

JEER, IREE, BME, AF. SRR/ K S T B A
shasrERemEm [T]. HLBERIFSHF5E, 2017, 33 (3): 82-
86.

Yan H Z, Zhang M Y, Zhao P, et al. The effect on the perform-
ance of spring clutch in different conditions of gap size and uni-
formity of the spring [ J]. Machine Design and Research, 2017,
33 (3): 82-86.

Chen H, Sun Y. Development and application of reliability test
platform for high-speed punch machine clutch brake system [J].
Journal of Mechanical Science and Technology, 2017, 31 (1)
53-61.

WOCIE. HUBE T DL S8 S S shes PR SR i+ (7).
BRI, 1993 (5): 26-28.

Xie G X. Calculation of friction blocks for friction clutches and
brakes in mechanical press [J]. Metalforming Machinery, 1993
(5): 26-28.

Kwon B, Kim H. Dynamic analysis of shift quality for clutch to
clutch controlled automatic transmission [ J]. Journal of Mechani-
cal Science and Technology, 2012, 14 (12). 1348-1357.
ssEih, XMR, G, &5 — R IR I HL oA RS & 2
SRl B (V] BRE S S R A, 2019, 54 (2):
36-38.

Duan W Z, LiuJ, Ni S W, et al. One kind of split clutch brake
gas path control for mechanical press [ J]. China Metalforming
Equipment & Manufacturing Technology, 2019, 54 (2). 36—
38.

Breh 75, ke, $AEEN. (LTI [M]. 3R, dbat: 1k
TR RRAE, 2012,

Chen Z X, Gu F'Y, Hu W M. Chemical Engineering Thermody-
namics [ M]. 3rd Edition. Beijing: Chemical Industry Press,
2012.



