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Application of the Vibration-ageing in Thin-walled Casting
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Abstract: The mechanism of vibration stress relief (VSR) and its application in the thin-walled casting were introduced. VSR

process parameters including vibration excitation point, support point, excitation frequency, excitation force, excitation time and so on,

were analyzed to optimize the process of vibration-aging. After VSR the residual stress reduced above 35% . The stress distribution be-

came more homogeneous. Compared with the heat aging, VSR saved the process cost above 70% and reduced the process time.
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Fig.1 The principle of vibration-ageing
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Fig.2 Schematic diagram of fixing

4 3 TERRRF R E B SRR R RT3 T, SCHE A KL
F D | SRS REAT R R AR, 1T EL AT L
AR S AL R 280, BB s A R

P s — B2 R AE I Bl Y A RS AT, X
PR AT TR/ NRE RO 7 LR BRI 3l A
2 7R PR A 2 A T AR ) A A AR K AR L
JZ A PAR A R AE TR B AL, AU 5 Ok
EEPERIREN, B RSE AR 2

WL BERIT AR AE — B 25 AR S, PR 25
TEZAF A APl — 3, PR AR I PR A 3 o
RS AL R T T R AR R T 1
FELIGS T 06 | SR 145 8 1 S SR 45 190 22 2 Ao
H,



B2k A1

TR A IR ROE A W R F_E i ]

2.2 HRINERBIHE

B b PR RO Y T £ AT A% G
o, UERIAR BRA A (14 [ A0 3R A AR A R IR
AT o 1052 P 7 I A 2% Al 5 1) T 288 X
o AR A BRIk A R 2 D e
ey, PR, 2R O ] R ] A AR T AT SR
FTAFAEIRBN TR I — DR B A, B 5 SR
RN ARG, HAZA A, itk 24 B
GRS

2.3 HIRNWIHEE

I B B 3802 T VS TN T 1Y 32 38 3R 30, 4R sl I AL
TR 2 5 6 2 A7 it O ) S — A A R R 1 0 2 387
T, ZA AR FRAG R T, A N BB AESC A L
J1o R AR B PR 7 502 0 o2 = e
Here O F = mew’sin () | R 71 89 KN E
SRR e AT, [ B0 5 PR B MR A G,
U AR AT 3 IR 8 Ry 2 ) A [ A 3 R
R, A A 2R A AT DUARAS B AR, AH R b 15 g
WALK , T ERER AR Y ) S8 — A~ A AH A7 79 2o
L AELARL N S ERERAL, I ) o = ogsin (wt ) +
o, YRR N ) o, LR JT, 3R PR
o,=c,, —o, , ME 3 xR,

B3 RS AR RGN 1

Fig.3  Anisomerous recurrent stress made by vibration
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Table 1  The relation between weight of part and the time of vi-

bration
TFF R kg 0227 227907 9074536
PRI ]/ min 1015 1520 2030
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Fig.4 The process of fixing
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Fig.5 Frequency analysis
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Fig.7 The third frequency of a-t curve
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Fig.8 The fifth frequency of a-t curve
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Table 2 The result of residual stress

R BN S1/ MPa i 7
IR Sk IR I/ %
1 -81.8 -50.4 38.4
2 -75.6 -48.6 35.7
3 -84.1 -51.7 38.5
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