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Contrast Experimental Study on Residual Stress Measurement of Roller
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[ Abstract] The residual stress measurement of roller is very difficult because that the roller has gigantic volume,

the surface is out of order and especially there are oxide film and microcrack. In order to test the veracity of the method

of the critical refracted longitudinal wave measurement (CRLWM) ,

the CRLWM method, the X radial method and the

dead hole method were employed to test the residual stress, and the test result of this three methods was compared to e-

valuate reliability and validity of CRLWM. The result shows that the result of all of the test method is consentaneous.
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Figure 1 Propagation mode of the critically refracted longitudinal wave
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Figure 3 Arrangement diagram of strain gauge
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Figure 4 Picture of test specimen and location distribution of points

in which measuring residual stress of circular flat-plate 5% Cr
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Table 1 Working parameters of X ray stress measurement device
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Table 2 Results on measuring the residual stress of circular

flat-plate 5% Cr with ultrasonic stress measurement method

. 1M 3k W 3M kMR
o/MPa o,/MPa o1 /MPa o,/MPa
I 175 157 152 121
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Table 3 Results 1 on measuring the residual stress of circular flat-plate 5% Cr with X-ray diffraction approach

e 1 2 3 4 5 6 7 8
N S {E/ MPa -182.8 -259.18 -252.95 -167.86 -263.29 -361.72 -432.88 —-458.84
w2218/ MPa +20.88 +39.98 +37.61 +62.51 +51.00 +79.96 +16.01 +30.98
2 S {E/ MPa -40.56 -152.03 -312.3 -232.01 -306.58 -289.84 -467.76 -460.75
22 {8/ MPa +71.86 +69.44 +66.12 +71.45 +40.43 +59.76 +16.83 +14.97
KB F11H/MPa -202.07 -326.46 -378.13 -259.08 -387.01 -486.47 -624.40 -649.57
BARP A1)/ (°) -116.19 -127.42 -137.99 -139.59 -137.11 -131.81 -136.09 -136.04
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Table 4 Results 2 on measuring the residual stress of circular flat-plate 5% Cr with X-ray diffraction approach
(A 1 2 3 4 5 6
. S {E/ MPa 243.48 4.44 169.87 343.11 196.71 89.17
%2 {8/ MPa +80.73 +22.66 +117.00 +120.39 +38.41 +156.83
2 S {E/ MPa 101.95 206.58 106.44 218.77 0.53 174.77
1% 2= {E/ MPa +34.94 +216.28 +159.00 +230.06 +162.72 +70.94
KR F11E/MPa 263.96 206. 63 199.93 406.92 196.71 196.20
RN S5/ (°) 67.31 1.23 58.20 57.51 89.89 27.05
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Table 2 The results of corrosion

in experimental that immersion in 5% NaCl

B BERE REE RN REE BRR SRR

FROBE/um fl/em®  RE/g FRE/g Fl/h /(mm-a!)
Zn 36.92 21.397 19.210 19.158 214 0.138
Zn-Ti 35.67 21.450 18.120 18.099 214 0.058

M2 WEUE ERT U ), AL S T 23 B a ek
BE 2 & CE 2 A TR D P R , 9802 45 Trus SR B B T B, IACBR
A SRR R T P RE T U T ARG AR . SRR R
T WREAERE , SR I Z S B 2] 1 S e
PR, BT B B J2 B NS , T2 M A B LA AT 5 A
B KT, FRER A )E E B B Zn Sn DL KRR
Zn0.Ti0.Ti0, 4)i, #J= ' i TiO . Ti0, X #8 )= R A RA K
RIER T E Ti ARER B BT, — B2 E MR s b

BAE, RIS Ti0, RFF7E RESR = 482 B0 AR 1 FiL BHL, IR0 ok v
A2, DT 42 155 982 B T 8 o P B

3 5

DS Zn-Ti 2 & §8)2 2 — Fh 256 1 REAL B A0 By 37 1 9
JZ, AL Zn JRANRE P8, B EE s H s RA
HFRBCEYE, TR AL SERASROREERF #ES
TR A9 SE& BE ST AT kA T AR LE Zn /2o

[ & % x & ]

(1] fUBize, ERER, XU, 5. T4 54 R o T8 U8 E—HLR
[J]. &B#4b3E ,2006,31(2) :16-19

(2] EMER, M2 PIRESFRE NIRRT T]. B 55,
2005,26(10) :418421

[3] %% LK% A (35 ERTAETAM]. BT, REEFE.
Juat Ab2E Tk i iRt ,2003. 10

[4] Pat US. Composition and process for mechanical plating of nickel-con-
taining coatings on metal substrates [ J]. Corrosion, 1998, 115(7):
455459

[5] ShiaF, MBIz, # L ou R VI F B Re i m [J]. ik S
/i ,2007,26(10) :18-20

(L35 46 W)
F (S0 4) , WEZERIBES,
#5 BILENME(ES%Cr) RRMAMER
Table 5 Results on measuring the residual

stress of circular flat-plate 5% Cr with blind approach
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