2020 4E 3 A
T4k F2H

Journal of Zhengzhou University ( Engineering Science )

B K 2F2E (T2 ) Mar. 2020

Vol. 41 No.2

XEHS:1671-6833(2020)02-0032-06

AEFEREINEFREESFaHERE

BHA, TEH, T T, THX
(IR KRZ P TRRZBE, ILAR HFRE 250061)

O A XIS S B MR AR AN - T — AR T BS7608 47 49 KT iE 3
MR LI o5 A oAy Ao ik, By kB B AR & B S KB ) A5 o AT IR AT 15 B M F Ak AL
84 B BT, SN IZ AT A AR TR B A AT M R0 SRR B AT R R S A S AT AR £
PRS2 AT R P A G0 IE 5 B A TN A TRTBE R | L A AR i R A T Bkt 3L
FRALA R B E RS AT R T 98k i KB F A EA R, K48 BS AR R
S-N dly 25 TR A kB A o AR 2 04 SR 57 A G A | 2B I BEHUIR 5 X B 45 R IR L o ik 0 SE A M Ao A LM

Ay 68 KOG B MIRIE 3h a9 M AR IR e IR 57 5 4 TR AR B — A A 2R BAR AT 7

;Q%"UP’J: ‘}H‘éq’é‘,

FESES . TG405 XHkFRER: A

0 35

B T HRE T AR B 2 — Rl T R Ak Ak i
B RBINUM B A, HE B2 TR R S | ih
FEAE RIS E TR, T I & A VR
i 2 BB AR ] R SO U A AT B
UCBRS A4 AR R, W B O Tt A A 22 A P4
PR R R T b SRR 4 1 ] S AR BT I B
WHGK 10 TTWREA Y S FHREY & — R A9 55
PNy SRRl T ST (BN NSNS 575 oS
PUETHRE- 5 B9l 1 75 i M 22 axaa AT 7E i B
By W B TR 5 HEA TR 55 7 i 07 EL T

UEAER B X0 T AR AR W 55 A5 A 43 AT
I AME 25 H HEAT THE9E. Ye 5512 FI I BUAR
TR T AR A K BT 32 S-N it R0 H B A7
P95 A IPAL . Pang 551 THELRAS T U 5
DVHIAR B 57 75 iy, T 5 BS AR HE T B2
PEAT TR L, WA SR B U 7E IR A b i
JO7 73 5 Fp DX e 44 SO g ik o 0 U 55 7
A HEAT IO, PR KSR AR GE SV 2R R £k
DY 55 F5 A Y ARAT 1 BEALIR sh el T Rk
(R 7 55 i 43 A . AR 1) A1 LUK TG T 204
HESK NPT R BEAT 07 HAT 3 5 02 57 108, LASR

i

%5 HEB.2019-11-22; 81T HHH.2020-01-18
E£WH . HRKAREAILA T BT H (51375267)

BH M IR R AF G BS ARk
doi; 10. 13705/].issn.1671-6833. 2020.03. 018

TR EAIT M 7 F i, XINRAESET SR A R
JCHHT IS 1455 neode 3% 57 70 BT A A, X KA
TR A RS Al A T 1 9 97 05 B AR .

TRV B TR T2 TR I B SR B2 8
1IN 2V AE AR, B MR AR S A R A 2 HL
Ty RANE ST RAL . AEXT IR I FE R4 31 (1)
SRR BEAT I 55 75 A 4 T i, b 3R SCRRIF 92 44
HEAT T HEARRE BE ) fT AL A B, 045 . 1) AN AR
B AT PR AR | A2 0 B IS o AR A A6 Y 1Y) ]
THVENAREEN ) 52) e R Be 45 5 v [ 5 12 3))
M SO AR A AT 57 oA . AR B
A 5 AR RENERA LI Sl AR AR 1 1 55 PR 280K
Ao REEE R —FOH 0 57 0 5 k1T
AERF T BT A A (0 1 A BE B Al bR & b ST i 1F
G RREE A FROCIIAY W R B2 IR 3l ) 50
3BT BRAT 0 B U 732 0 A A S B0 R P AR A s R
HE IR 57 BT, I AR AR AR AR R Y
SIS A8 g b B ] A A5k e TR 1 Y DR R
WA IZ Bl 25 A BROT HASE K 3Bt ofe A PRI k4
BS FRUESRALRY S-V 1255 B HE A7 9 55 15 AR
HR 55 F A 3 A, A RS WA G2 3l i 1 4
A 95 57 75 i T 0 £ 44 — b A 280 0 B0E 43 A
Ttk

EEE T W (1962— ) 55 IWARTFRA IAR R A HEZ, W, FE AR T2 07 WSS, E-mail: wangjian-

ming@ sdu.edu.cn,



5 2 1]

AR A TP 15 18 S PR AE I 57 75 A B B 33

1 RERESHFamillERRE

AEF T 4 M ), R 42 3 1R 9 55 A7 LR
SR, TR LA N T RN T
KRG 0 A AE IR 57 YR 5y 77 kR
KT T MR R IR A i), ol TR B e 3k
OS5 48 1) A 38 &) 1 O 55 75w R 0 e it
RS ORI L B T 95 I K
SEEET

&[5 BS7608 FrfE1E I T 44 SN I (9% 57 1%
THP AR, B4 TSR AR R
TRRAER S-N B, ZBEE T T R
J& 200~960 MPa HUAR4ZA1RL, H2% 18 T 484542k
JO7 788 LA B AR AT N S 5 BS AR
NI IR FR X9 55 A BTk, e S-v it 2 &
— FRRURPR IR WA KB, IR R TR ]
RN 2 25 M AR 90 5 1 B 1) /N 1 7 A0 R 453 40 1)
S-N HZeHhnfRsy4c4x, #& MMIRIEE L FARAERY
JUARTASE B LA R 38 A 5 A5 4 0 R O 2R, ] o G
X AREE D . R TAT RO Ry KR4 Sk
N ST S 58 B 57k PR B 08 PR B Vv 2
F PP

S"N =C, (1)
Ao m PPRMREME s € O B XS TR Y
JRGE T 2 O BN [R) , B0 A i g i o
(1) B EBOG T 15
IgN=IgC -mlg$S, (2)

Pt S-N ZAE 15 2R 50% , BMUA —2F ik
B BEIN BT 55 Fr i, 1 TR RMERE K,
SR I TR TR P =L 2 sy

IgN =lgC - mlgS - 20, (3)
s o 9 55 75 fim B9 A 1 22, X BB (E
P=97.5%,

BS BRfEJE T miner ZEPEH 477 R BB T 5
AR A 5 R A o L3R5 RS AR 98 5 1 47

FEXUNF
S. m
lzl — , Si > So;
N 10’ S,

n n (S "
:7[L] » S =S,
N 10" \S,

AN ARLHKETR S, BN GRS, i N=
107 BF AR R R AR 50 2 ) K-

(E3DY ﬁ =1, WA K & AR

(4)

2 FHEEFEMGENESIRE

SUE BT B B 2RI, 4 SUE Y
18 ZARAES 32 SPAARE AL, S BuETT kg n]
A1k, l B — SR SUB S % 55 3 i, HAt U
Al R DT A AT . AR R I 15k
& G XU AR 55 A5 ik, BB I U
7% W2 SUE BEAT 9% 55 A i s BLARERpE, BAK
FARILIE 1,

FI F = S K A4 SolidWorks FIFIMSC.ADAMS
AL HREE N XUB AL BT 6 2kEh A
A
) F 7 F A B JG 8 AFworkbench| RIS R R ST
BHAT SR A T B SR e B AR R
RAZRL S 53 A FE 9 57 Bt v
RAEBS7608%7 Uk
L U R 48 S-N I 2%

v

F Fncode Designlifef 4
of SR AT 95 5 5 A T

v

BT R 5 9% 57 A i
HARXT

B1 EFE@ITERER

Figure 1 Flow chart of fatigue life calculation
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Figure 2 Scissors rods’ stress state and boundary
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Figure 3 Scissors rod weld numbering
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Figure 4 Stress diagram at welding toe of scissors rod
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Figure 5 Finite element model of scissors rod
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Table 1 Summary of lifting platform constraints
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Revolute 5 5 25
Translation 5 3 15
Cylindrical 4 4 16
Spherical 3 7 21
Fixed 6 1 6
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Figure 6 Lifting speed of lifting platform
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Figure 7 Lifting acceleration of lifting platform
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Figure 8 Principle of coordinate system mapping
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Figure 9 Load spectrum of scissors rod hinge
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Table 2 Class G S-N curve data of BS standard
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Figure 12 Fatigue life distribution cloud of scissors rod
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Figure 13 Fatigue test site of lifting platform
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Figure 14 Fatigue test crack location
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Numerical Simulation of Weld Fatigue Life of Moving Components of Lifting Platform

GAO Xianglin, WANG Jianming, WANG Yan, LI Bozhi

(School of Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract; Aiming at the prediction of weld fatigue life of moving components of scissors lifting platform, a
simulation method of weld fatigue life of moving components based on BS7608 standard was proposed. Firstly,
the time-varying load at the hinge of the moving component is obtained by multi-body dynamics simulation a-
nalysis. And the load was mapped to the local coordinate system of the component to be analyzed by coordinate
transformation. Then, the FEM model of the fatigue life prediction was established in the local coordinate sys-
tem of the component to be analyzed. The modeling process involved the key problems such as reasonable se-
lection of hinges to define the static constraints of displacement, and the application of time-varying loads on
the hinges in the local coordinate system. According to the S-N curve provided by BS standard, the fatigue life
distribution of base metal and weld was predicted. The correctness and validity of this method were verified by
the fatigue test resulis. It shed new lights on the fatigue life prediction of weld of components with wide range of
rigid body motion.

Key words: lifting platform; moving component; weld; fatigue life; BS standard



