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Effect of post weld heat treatment on fatigue life of
K-welded joint in tower crane
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(1. School of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan Shanxi 030024, China;

2. School of Intelligent Manufacturing Engineering, Shanxi Institute of Science and Technology, Jincheng Shanxi 048011, China)
Abstract: In order to evaluate the effects of residual stress and post-welding heat treatment on the fatigue life of tower crane, a K-shaped
welded pipe joint model with welded joint structure was established based on the welded joints at the fatigue-prone location of tower crane
fatigue. The temperature field and stress field of the welded parts were simulated by the life-death element method. The effect of post-welding
heat treatment on the residual stress of welded joints was studied. The fatigue life of structures under different heat treatment conditions was
evaluated by nominal stress method. The results show that post-welding heat treatment can effectively reduce the residual stress, and the
reduction rate of residual stress decreases with the increase of heat treatment temperature. Considering the residual stress, the fatigue life of
the structure is obviously reduced, and the post-welding heat treatment can improve the fatigue life of the structure to a certain extent.

Keywords: K-shaped welded pipe nodes; residual stress; heat treatment; fatigue life prediction

B AR HUE—Fh i UL A & SRR I AU, it
IREEF ) ERGER T AOV R ROE R, I — A
IR R4S A 17 30, HIE AR ek
T 50 P[RR A TP A I B R I 2
SRR 1K A S A A o T I T BR R A
JO7 3 R FH B AR IS A B 2 X R ) Y L LR RE 7 AR
BRI PEAN IS SR LA A B 9% 9
7 i v oy B AOR LR 97 A7 d BT R —E
PRV FER , T 0 ot 1 B SR 5L A 55 A7 i
Frm .

s B HA.2024-12-04 &7 H#A.2025-03-23

LB BRI T 05 A B e b B T 5 S5
BOW A1 3k 5% A3 10 1 IS0, 45 SR 2 W AR 4
QB AT A R AR AR A N e . B oET i
FE-SAFE #ARIFFE T IS PG A 9% 55 i fi o ik
TG 2 el P 107 i o T 0 S R Y A A 9%
FF AT T VEA o (HHI R AT X R T 08 A
IS T ALt R % R ) 22 5k AX B g 5t R X T4 % 55
F R

HRT 34 2R TG 57 Ay K2 % 83 T AN
el AT VR, 20 T AR R R A AR AR AT,

EEWA 117545 A RPHAEE42 (20210302123217 ) 5 LI VE A HFFE A BHITAUHT I H (20238)257)
PEEB A REH (2000—) , Lo BT 5 A, BRI 1) T AUHUIRE 53 45 i 1Al 55 04 5% A BT (T , E-mail : 1505574903 @ qq. com, JBAF1E

F.mA W, E A2, M+, E-mail ;2003011 @ tyust. edu. cn

SIS RER, W, BT, & S SR BEXT AL K BB SO 0T AR (1], e PE B, 2025, 50(6) - 242-248.

Wu Huijuan, Sun Jingdi, Lii Shining, et al. Effect of post weld heat treatment on fatigue life of K-welded joint in tower crane[ J]. Heat Treatment

of Metals, 2025, 50(6) : 242-248.



%64 IR G ARG TR B IS AL K BT R 57 A7 i R R

243

FEARWFTEIRIG A B BRI 55 T A B . A
SCUARE— e SR AL AR 55 fE I (7 B oy -4
K RUE AT A BTN R, 3T 44 SONL )i 08 i i s
(I 55 73 fir BEAT T 7% FE 5K A I g AR e 2 A B Y
P

1 BEAET
1.1 HRTKEBET

WX SR A e —AERE AR B LR B L85 v
NSRS R AT AL AR SR A B, 1 SR F AL
BT 54T (FA) RSFo 295 mm x 95 mm x 7 mm,
FHEFF R T ¢40 mm x 3.5 mm, BHEATS T AR
ARSI IR K BB 5, g A58, BOR 524
PR A B Y 103 2 — Sl Sl A AR 48 Y SE AR
L SRR DAl E K B ) 1 D0, O B 43 g A
L iy 3 803 SREEIX 1 R R X, TR
JE 3 43 i, 100 25 X5 AR DX 0 P = 4 R S AR BT
Solid70 , W3] 735 X W RIS 3 1, 1D 2% X R A% K
/N3 T mm FRGE X RS N AL B, RSTRZY R 1.6 mm,
AU DX B 2% DX 5 AR X, il P = 2R S A
JG Solid90 , F A% %] 73 75 R A iy 1 A% Kl 4y, 1

RN 3 mme BEFT AL 15 0 Mt K R TR
AL BIES R BT, RV 2% DX FIAR 4% [X R ] = 4 45 44 5
PRELIT Solid185, iof ¥ X SR I = 4 &5 44 S 4K Hi oo
Solid186 , P 3 735 I K /MEFFAE o

X

¢40 mm x 3.5 mm

K1 ABRHE R

Fig.1 Finite element model

RHEAT 5 R AT B B Q355 4, AR 13k A
ES015 #72% , iz A m AL~ iy 5 Q355 HAHIL , 5
N TRACEEU I B, AL A B RE S Q355 B AH
M. Q355 I EERE 5 I #ERE IR 1 TR
PRSI R AR R F BKIN OBk Bl 35 4k )
HEN

F1 Q355 WEYAMIBR W FMHRESH

Table 1 Parameters of thermophysical and mechanical properties of the Q355 steel

R/ C SRR /GPa JEIRIRIE/ MPa JAFAEL %/ (kg - m™3) B RB/K !

g/ (J kg™ - K™Y SREHK/(W-m™' - K™

20 206 345 0.28 7850
100 201 315 0.28 7850
500 147 265 0.28 7850
800 100 45 0.28 7850
1200 10 11 0.28 7850
1500 5 6 0.28 7850
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Fig.2 Temperature cloud maps of the welded parts at different time points
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Fig.3 Welding thermal cycle curves of the welded nodes
(a) the first weld; (b) the second weld
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Fig.4  Stress cloud maps of the welded parts at different time points during welding
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Fig.5 Stress variation curves of the welded nodes
with time during welding
(a) the first weld; (b) the second weld
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Fig.6 Heat treatment temperature cycle curves
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