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X-ray Residual Stress Measurement of a Spur Gear using Dual-axis Inclining Method
Taizo OGURI and Kazuo MURATA
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Fig.1 Schematic illustration of X-ray diffraction in the
dual-axis inclining measurement for a side-wall of U-groove.
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Fig.2 Schematic illustration of the spur gear and the alignment
condition of X-ray stress measurement for the tooth root.

Table.I Conditions of X-ray stress measurement.

X-ray tube, filter Cr, V filter
Tube voltage, current 30kV, 20 mA
Diffraction CrKoa, aFe211
Detector Linear PSPC

(Span: 100 mm, 20 deg)

Scanning method

Iso-inclination , fixed yy

Peak determination

Half-value breadth method

Correction Lorentz, polarity, absorption
0.5, £14.5, +21.5, £26.5, £30.5

W angle ,£34.5, £38.5, £42.5 deg

©Q angle 32,37, 41, 45 deg

Stress constant

Collimator

—318 MPa/deg

1 mm in diameter

PERIRIT X DR TTER DI /1IE IS, Fig.2 DiRBELMET,
22, Q=0deg O F T, WEIEIT L 0 53 Ui F(of)
%, BUEIEIC X 0 B2 17 F S /(00 % TR EhHIE L
To. ZD%, BT LEWEEOEEERE ORTADHR
% 60deg ICER L7z BT, HMEETEZDFEDIESH
(op)ZWE L7z, Table 1 ICHIESM 2R
32 EBER CREBICEDBESRIL, (08,05,0p)
= (-417£6,-415+6,-396+9) MPa Th 7. “h iV,
BT U HRE R FREREEL Lz : & DRANIS
F1(oh)iX, -24MPa L EHE X7,

Fig.3 12, Z“EMESNAIC X B sin o —E %R~
%72, Fig. 4 BX W Fig. 5 I h2h, siffQBRE L O
sinQsin2 R A RT. ZORIEREENSE 2 ST
DHIWETIENERBITHIE, (05,05,0%) = (-407+4,
-374+23,-1£3)MPa &R LT, WEREICLBZHIE
B & tled 2 &, Rzt F RIS SI(05)IZ 40MPa, AT
IEF(0% )i 20MPa BEDOTHARAD LIk, AB,
0deg<Q=<45deg IZHIEFBA % LT, 20, QADANY
T—va L E 8 AT L, (65,00,08) = (41522, -393
*11,-1£2) MPa &K B, Wiz HHIES(Oh) D%
B 20MPa 2 EE R L L7z,

FTHOFRRE LT, (DHEOHECERICLYE
BHIZQAEEBORERZEDREN, HEkE L “aiER
HEETRRDAIEERDDZE, QQADA) =— g
VIR Inolel b, BETES.

BZE40MPa & WO HEIIMNT LHEHRLED LD TIX
RS, BEREARETLZ LR ETEBER LR

157.0
026,
L o |
" 156.8 <O 29"'{’ @
S 8
< o © 8
o~
@ 1566} ) ]
g ° o
5 Q=45deg Q
S 1564 | o
£ 2]
A )
Qg
1562 |~ =32deg
1 1 1 L L
0 0.1 02 03 0.4 0.5

.2

sin"y
Fig.3 Variation in sin’y diagram of the dual-axis inclining
measurement.
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Fig.4 Gfl versus sin’Q diagram.
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Fig.5 (26,,-28_,) versus sinQ sin|2y{ diagram.
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