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WE BENEERKMIN SASEFFME~AEMIBE. ATEESHUEESENTEREX EFHTER AR
A B HIEETER, B AEFLEA BRI R R R RIZ M TEL. FEAARTERE ANSYS, 3 304 FHRE
BRAEANA B HITZHARAKNENH, BB EALMEM TELE EEATE XNELRE B AHFEMNITE
UEBHRFAHEEILRENTMANE. BESTENELR LR, ZWEX 304 T HERHITERR BN RTYE
HEN, HREAMLERMMIEEEX 0.2 mm B EEREEX 37% M, AR THHETHES SR EE RIZEL B
MAMAB HHEHRIRES AN 1.8%F2.4% .

*@im BLE BRARH ARTE NEE hITEk BHKRE

RESES 0348.2

Abstrad  Worle hardenirg near the blind hole is caused by hole drilling when residual stresses are measured by the blind hole
method. As hardening is related to the square of elastic modulus, the worle hardening is considered by increasing the elastic modulus of
the material near the hole when release coefficients A and B are mmerically analyzed. The release coefficients A and B of stainless steel
304 are numerically calculated by the three dimensional finite element method program ANSYS. The relationship that the release coeff
cients 4 and B am increasing with the increasing of degree o wore hardening is dbtained. Meamwhile, their changes with the depih of
hole are given. Comparing the calculating results to the experimental anes, it can be found that the calailating values is proximal to the
expermental ones while the thickness of wark hardening layer is 0. 2 mm and the eastic modulus is 37% higher than the ariginal one.
On this condiion, the calculating errars of the release wefficients A and B are only — 1.8% and 2.4%, respectively.
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Fig. 1 Amanganent of residual strain gange
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Fig. 2 Sample for measuring release coefficients
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Tab.1 Experimental values of elastic constants £ .V
and release coefficients A. B

MES

EfGPa v A x 10 MPa~"' B x 109 MPg !
M easured point
1 210 0.27 - 0.3649 - 0.853
2 213 0.280 - 0.3937 - 0.857
Fi{E
212 0.278 - 0.3793 - 0.8305

Average value
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4.1 BB EHMIgX 5
ATEL LR R BN EXE, MERTS
HERME 3 R, EER T EE—8 7, FLAER
d= 1.5m, FLiR h = 2 mm, FZFH ANSYS 5 PR 7ok {43
IT=HEEE R B TR, B /4 #1711, BIR
TCW &% S E 4 FriR. b THERIE TIE R, £56M N
o3t B9L B AL, FE 88 BUECHRAY AR FOK VR 5 A (
b EYAB FERXE), EREXEBRSTH 1 mm x
1 mm, HEFERFLO—MBIFLPOBIEEEH 1.6 mm.H
FHAGEFLAMESFFE M I, ENT L 7L
By LB EHMIELARER 0.18 mm ~ 0.2
DO Sh i, ZES FLIBGER 0.2 mm BAERH I TR
’ﬁl SINEETT(E 4b Y C X)) .
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Fi. 3 Finite element analysis model
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(b) FEM mesh near blind hole
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(a) FEM(finite element method)
mesh of model
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Fig. 4 FEM mesh
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Fig. 5 Calculating errars of release coefficients in different

increas ing degree of elastic modulus
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Fig. 6 Trend to release coefficients with depth of hole
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& = 0.3% 1- 0.2704M (6)
#2 FEMIBLEEFNBRARMIEERARE
Tab.2 Calculating values of release coefficients and their
errors in different degree of worlehardening
A x 10f MpPa™! Bx 1(ff MPa~!
M(%) N(%) HHEE RE iTEE =
Calenlating value Ermw( %) Calenlating value Emar(%)
100 100 - 0.4300 13.4 - 09370 12 8
120 144 - 0.3967 4.6 - 0859 6.7
130 169 - 0.3813 05 -0829 3.9
140 196 - 0.%68 - 33 - 084 1.3
130 25 - 0.3529 - 7.0 - 0811 - L1
160 56 - 0.3397 - 104 - 0821 - 34

AR (6) AT, M= 137% B, B A EE
HEE A =- 0.3710x 100°MPa ' .B=— 0.846 9 x
10 “MPa ' B9IRE R, FRIA 6 =- 1.8%. & =
2.4%.
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Fig. 7 Sample for suface selffusible welding
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