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Abstract

The welding residual stress is tested in the same test position of the side frame of the bogie frame
in different states during the manufacturing process, the distribution and regularities of residual
stress of side beam after different steps and different treatment processes are obtained, and the
influence of heat treatment and sandblasting process on the residual stress distribution of welded
joints is studied. The results show that, most of the surface of the side beam material base is com-
pressive stress; after welding and thermal regulation, the overall stress distribution is uneven,
and the overall stress value is large. There are high value residual tensile stresses at individual
test points; sand blasting technology can make plastic deformation on the shallow surface of the
frame and form favorable compressive stress; the heat treatment process can reduce the residual
stress peak of the frame, and the distribution of stress is homogenized.
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RIS I A By EN10028-3: P355NLL IE K AJJEE240 dm ki 4R [4] [5], FHALZ=aisr J15 i Re Lk
1. %2,

2.2. WEFE
IZERIEHER S AR R (MAGI35), fRI UL B FIR & PR 4K(80% Ar+ 20% COy).

Table 1. Chemical composition of P355NL1 (wt%)
2 1. P355NL1 FEE W F AL 5 (Wto)

c Si Mn P S Al N Cu Cr Mo Ni Ti Nb \%

<0.18 <050 1.10~1.70 <0.025 <0.015 >0.020 <0.012 <030 <030 <0.08 <0.50 <0.03 <0.05 <0.10

Table 2. Basic mechanical properties of P355NL1
7= 2. P355NLL EANZE MR

B JE t (mm) JE JIR5EE ReH (Mpa) PehriEE Rm (Mpa) FEHE A (%)
t<16 >355 490~630 >22
16 <t<40 >345 490~630 >22
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1) WREEEE AN A7l AR e EN 15305-2008: Non-destructive Testing: Test Method for Residual Stress
Analysis by X-ray Diffraction;

2) GB 7704-2008 Jodifsill: X 52 S I T7 %

3) ASTME 915-2010Standardtestmethod for verifying the alignment of X-ray diffraction instrumentation
for residual stress measurement.

4) R HFRRERZIE . T %) SFE052109-19Stress Standard —500 + 20 MPa Fe % JykriEEAT 1 3 1k FE
HLIGE S5 I, 45 543 7 —501.28 + 13.55 MPa, —505.19 + 18.10 MPa. 489.54 + 11.52 MPa, i} HA ik
MAASEATF SR ER,  RE ORUEFT I 50 A 1
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XA I At A5 22 I 2 R HEAT S A L 7, AT B O S MIEAR 0 A AL
L, Mkl R 3.

MBS L P A U i O ) SR AR I8 0 289 D s 2 75 5 K853 #£-100 MPa %2—-200 MPa [,
SRR AT 5], B A PR IR AR PR o 3% 2 B SR IRl 2% 18 21 5 8 L2 Ja SR AR %,
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MBI IG, X ZEAMERAL BEAT SRR AR B M A WL 2, TS R 3.
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fERCOR, Wik 20 11, 13, 16, 27, C&EE BN A SURARER o« mE AR LA B ) 2 2R rp (] 22
b FER S EREENKIRSE E, XRBECAMIE b R AU SRR A AR, R —
SERTEOLTS, R SRR M I R R, BVREARTE BN, R R N K [6].
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MBERIE G, VIrEMZRSNEAR Ab AT R B AR N T BT M4 M 2, et R L 3.
B G ISR R 3 AT IRIRANI 5T, HA AR BN FJ AR R K, i KL 500 MPa,
AR J AR AR PR o

3.4. MR RRRN IR

MRS G, BT ZE A48 Kb . ARG A T SR SR A SR A s AT R 0, WY ZE T 3
AT — R RD AR o EED f5 X 52 IS ARAE R EAT A R N 7 s M AT AR LI 2, ke
R 3.
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Figure 1. Test point distribution of residual stress in the side beam foundation
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Figure 2. Test point distribution of residual stress in the manufacturing process of side beam

B 2. MRFIEIIZPERRN DM R 5T

Table 3. Test value of longitudinal residual stress in the manufacturing process of side beam

7 3. URBIEITIZPIEZRRNIMIAE

A=Y M EE Al 2F 6x HIR G 6x B G 6x Wb 5 6x HALF S 6x
1,2 ~187,-198 57,495 419, 547 ~172,-185 102, 3
3,4,5 ~199, -218, ~190 265, 185, 388 436, 103, 46 ~150, -320, ~256 66, 85, 91
6,7,8 ~156, 133,212 143,237, 19 95, 209, 467 23,51, 81 98,27, 121
9 -210 234 317 ~11 139
10,11, 12 ~186, 199, ~199 96, 432, 346 344,361, 93 104,11, 7 97,142, 143
13, 14,15 ~274, 202, -184 448,169, 29 17,33, 501 -362, 305, 315 78,85, 115
16,17 ~173,-194 493,19 393, 74 ~192,-167 27,105

18,19 -177,-175 137, 161 538, 563 ~146, -150 52, 66
20,21, 22 ~152,-172,-157 278,227, 181 172,-133,3 ~180,-127, 116 112,133,113
23 ~156 417 103 ~137 88
24,25,26 ~169, ~166, ~148 298,328, 228 ~62, 458, 250 ~174,-134, 136 99,99, 21
27,28 -169, -192 375, 266 542, 306 -167,-125 51, 46
29, 30 -231,-179 62,185 ~146, -95 -133,-163 102, 27
31,32 ~201,-236 181, 44 105, 65 -92,-201 68, 49
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Figure 3. Longitudinal residual stress contrast curve at different stageso
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