B3 W A = Vol. 23 No. 2
2008 4F 4 f JOURNAL OF EXPERIMENTAL MECHANICS Apr. 2008

XEHS:1001-4888(2008)02-0125-08

MG EREMNAMNELEHTEAR

ERR, OB, EKE

QR B R S HLBEHRIT ST . S 110015)

WE: RALBRBRZRTE AL LB ARITTHR., RBEANREEHER EBTHERT
BEAT B Ay Ok 2 B AR A Yo R OB 4 AT At T I R A A ko A AT N 2, OF R R 3% 4 AR 9 fe
HIRA T ko FF & Bt Eme 1, RIS R AW, EMER A DT Hertz 42 Ak 32 6 2 A
ARAFHER, BEMEGEABERR . TEAZEZTMEEEARL . HLT BME0H
EREABE, B2 LAREMESELAN. ZATAFLIRE R, KBNS # %2
ik N FEAAR AR ARG R T IZF xRS TN,

KR AR B ES; ben

FESES: 0343.3 X ERFRIREG . A

0 Blm

i fih [ REAE TR T2 AEAE o ph T R Ak R B2 0 AR e i DX o B A A R Ml R A e E AR
i X TS T SRR M C B A SR B . E T Sk 1R R o T Ak A A 2 i =2 1) £ A
LR ARV Bl A (0T S PR R — A S A A AR R [ R 3 S kAl P I 3 ik Y g 3
T R S o T 78 2% 45 A S 2 A {18 35 2 fh 1T 200 e DIG v L i AT 34 52 2 A g R el ST R SR T L T M
T35 53 W TR A A A 5 R 22 TR Y G 50 i ) = D' PR B g RS 7 B R e e i = 4 T 73
B 07 V5 B S il 2K JR ok 7 0 23 W 5 1% ik R fih 1) BB e ) 7 1%

1 MM RER

b 2% 4 Ml B8 ke 3R IR o 28 ML fh g 2 BURR B ORI o 147 R 4 o e e A HG AR 2 A AR e i L A
ARAT AR B PHE fifp SRR A2 R XE Y L SEAR A a6 S0 IE o PR G TR I v ) T R R A A 52 B A
BE . AR, H R A7 A R A 2 Ak 10 o [ A A B R 3B R — S I R A A R OC B I R A A
1A 5 A Bl 2R 8 ik T 5 R (v AL 5 i A 14 4 Sk 15 0 3 A ROHE o RT3 2 5 R Y ik e T R
R S, T A AN AT b S ) A 5% 3 5 A X B B RO 5% L S G MEATRS B R B

2 REIEFTERER

2.1 HREMEANENRBTE

TR v B fh [ U i R OREL S 2 T fh [ R A e e B A i T = 4 LA R S5 R BE AL
P 25 T 50 A6 217 SF X LA o I F) PRI o R g 2 k0 SR 2 R A A ATT TG0k HE AT L S 45 i 45
R BEAL AR 22 . (EASE L G 10 98 D0 A2 T L 58 4 e NN I D A AR 42 i TR 94 1 25 A PR R o A

* YR B 2007-12-11; 1T BH#I: 2007-02-06
BEiEE: ERRAI75—), B AR, TR, BN R B TR, = 80888 J1 2287 %8 . E-mail: huochengmin@ yahoo.

com. cn



126

ey

%

LN == (2008 4E) 5 23 4

T, i AR TR 43 fh T #9390 15 DR RE AR AR [R] L T R AT D 2R A e R 245
O B P i 7 % B 5 R Y N g 2 1T B SR O TR RVA B T O 1 45 A F 9T i ik 1)
B, AR SCR A% B8 9 6 P = 4k 5 N 7 22 kSR A R 1A 48 1 Mk 1z T o0 A U T S0 R B

45

2.2 BEOKRLE”

IR PF R RE D B SR i 2R S LA T A . o B FULI 8 10 5 2 0 L 10 L O B0 S iR R
B AL S B U A8 A [ G 5 (o2 A T 1 — DA DA A G 5 B k5 45 R 5 AN (R G 7 3 AT 3K
5o RS0 R B T I R N A e R R A A RE RS N AR A R A B A LB R IR 1.
DAy 0 IR R 2 i P g 3 BT DR Y S0 A BP0 S 7 AT IR AR RS I R D g A A
TR PR A IR BE AR R ALV I, 2 s 28 147 R T A A A R L O 4 e R ot A R Ak L U
JER A 5 78 AR T 890 1 ARZS RO SCAZ " Ao s py . a6 2 B DL IR 2,

-
Y

; r
—E T e

1 e Eon B

Fig.1 The schematic diagram of test
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Fig.5 The section and point of stress meterage
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Fig. 6 Isochromatic pattern of slices in gears

K7 4zl i i ms
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Tab. 1 Stress date of the analyzed Tab. 2 Stress date of the analyzed
section in big gear(MPa) section in small gear(MPa)
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0 —18.63 —31.19 —8.33 —24.10 0 0 —2.65 —6.78 3. 65 —5.67 0
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Fig. 11 Stress distribution along the analyzed section in X direction
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Fig. 12 Distribution curve of stress along the analyzed section in X direction
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Experimental Study of Contact Stresses
Measurement for Involutes Gear

HUO Cheng-min, DUO Shao-hui, DONG Ben-han

(Shenyang Aeroengine Research Institute, Shenyang 110015, China)

Abstract: Three-dimensional shear-difference method of photoelasticity was adopted to analyze contact
stress. Stress freezing under a uniform load on the model was performed based on similarity principle.
Through slicing and analyzing the model., contact stresses of involutes gear were measured and
analyzed by using Hertz contact theory and finite element method. Results show that the normal
contact stress value is less than that of Hertz contact theory and finite element method. By reason that
stress gradients is high on the contact point, and the three-dimensional shear-difference method is
restricted by grid density, so actual stress gradients are detracted from contact point. But the error is
in an acceptable range. This method completely meets engineering needs. The results of contact
stresses experimentation are compared with that of hertz contact stress theory and finite element
method and indicate that this method is reasonable and feasible.

Keywords: contact stress; involutes gear; photoelastic



