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Tab.1 The data of service load to corresponding temperature rise
M Pa 128.78 137.36 145.95
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Tab.2 The data of service load to corresponding temperature rise
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Tab.3 The data of service load to corresponding temperature rise
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Fig.10 The relationship between temperature rise due

to plasticity viscosity effect and corresponding

service load at different frequency

Q235 F=1439.3Pa- s
2.2
6¢c, 7c, 8c
ATy = 0.1458, - 22.6248, f, = 141.7Hz (a)
AT, = 1.1990;, - 183.5167, f, = 142.5Hz (b) (8)
AT; = 0.327®5 - 33.34, f, = 133.6Hz (c)
(8) , :
AT, =0.1283, - 20.6581, f, = 141.7Hz (a)
AT, = 1.17910, - 181.7424, f, = 142.5Hz (b) (9
AT; = 0.24995 - 29.82, f, = 133.6Hz (c)
AT=0 , (9
Q235 (9) 10
@ 10 ,
45| 1
40" ] 1
% 10
e L ¢
)
-
5ol
15 3
10
5 e
QDJ 110 120 130 140 150 160 4177;/ 180 li 200 lLuong
RZ 31 (MPa)
10 Q235 . L uong



[1]

[2]

(3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

. L uong
, L uong , Q235
209M Pal*!! 154M pPal*?! 4
4 Q235
Tab.4 The generaization of result from fatigue testing of Q235 stee
(M Pa)
L uon
(MPa) 9
R=-1 439 209 154 161 161 4.5%
R=0 439 154 154
On=143 439 119 119

CharlesJ A, Appl FJ, FrancisJ E. Using the Scanning Infrared Camerain Experimental Fatigue Studies[ C]. 1975
SESA Soring Meeting to be held in Chicago, on May 11 - 16 ,1975.
Reifsnider KL , Williams R S. Determination of Fatiguerelated Heat Emisson in Composite Materials[ C]. 1973
SESA Fal Meeting held in Indianapolis, on October 16 - 19,1973.
Fargione G, Geraci A, La Rosa G, et a. Rapid determination of the fatigue curve by thermographic method[J].
International Journal of Fatigue, 2002 ,24: 11 - 19.
La Rosa G,Risitano A. Thermographic methodology for rapid determination of the fatigue limit of materials and
mechanical components[J]. International Journal of Fatigue, 2000, 22: 65- 73.
Fargione G, Geraci A, La Rosa G, et a. Rapid determination of the fatigue curve by thermographic method[J].
International Journal of Fatigue, 2002, 24:11 - 19.
Minh Phong L uong. Fatigue limit evaluation of metals usng an infrared thermographic technique[J]. Mechanics of
Materials, 1998, 28:155 - 163.

) , , . RC [J]. ,2005 ,20
(3) :349 - 353(YAO Guo-wen, HUANG Pe-yan, NIU Peng-zhi, ZHEN G Xiao-hong. Experimental Study on
Fatigue Behavior of RC Beam Strengthened with Carbon Fiber Laminate under Cycle Loading. Journa of
Experimental Mechanics, 2005, 20(3) :349 - 353 (in Chinese))

: , , . (1. ( )
2006 ,34(11) :1510 - 1514 (ZHU Zhengyu, HE Guogiu, ZHANG Weihua, L IU Xiaoshan. Recent Advances in
Micromechanisms of Multiaxial Fatigue Under Nonproportional Loading [J]. Jounal of Tongji University (Natural
Science, 2006 ,34 (11) :1510 - 1514(in Chinese))

, , . BT9 [J]. ,2006 ,24
(2) :282 - 285 (YU Hai-sheng, FENG Chong-you, WANG Xing-guo, et a. Micromechanism of Damage in
Titanium Alloy BT9 under Multiaxial Low Cycle Loadings. Journa of Materials Science & Engineering. 2006 ,24
(2) :282 - 285(in Chinese))

, , . [J1. ,2003,20(1) :83 - 86
(YAO Ldjiang,Tong Xiaoyan, Lu Shengli. Inelastic and Therma Response during Low Cycle Fatigue Process.
Journal of Northwestern Polytechnical University , 2003 ,20(1) :83 - 86(in Chinese))

, . - [M]. : , 1997 (ZHAO Shao-bian, WANG
Zhong-bao. Anti-fatigue Design-Methods and Data. Beijing: Machinery Industry Press,1997 (in Chinese))
Suresh S . ( )[M]. : ,1999 (Suresh S. Fatigue of

Material s(Second Edition) . Beijing: National Defence Industry Press,1999(in Chinese))



8 (2008 ) 23

Experimental Sudy on Heat Production
Mechanism during Fatigue Process

LIU Hao', ZHAO Jun', DING Hud
(1. College of Mechanical and Electrical Engineering, Beijing Universty of Chemica Technology , Beijing 100029, China;
2. College of Applied Science, Taiyuan Universty of Science and Technology , Shanxi 030024, China;
3. Institute of Mechanics, Chinese Academy of Science, Beijing 100080, China)

Abgtract : Traditional fatigue-testing method to determinate material’ sfatigue limit has defects such as
long test period and a great quantity of requisite specimens, 0 high testing cost has become a difficult
problem in material fatigue test. In thispaper, thermography method, which has merits such as high
accuracy , short test time, convenience and low cost is applied to determine the fatigue limit of Q235
steel under severa load-cases, and the heat generation mechanism resulted from viscosty or/and
plasticity effect during the fatigue was explored. During the process of material fatigue, temperature
fluctuation appeared when loading is lower than fatigue limit results from thermo-elastic effect , and
temperature rising comes from non-elasticity and non-plasticity efects (such as viscousness). On the
other hand, the cumulated plasticity work produced when loading is above limit leads to the fatigue
damage and changes the heat generation mechanism. After experimental data processng, material’ s
vi scousness coefficient was acquired and a new method to determine fatigue limit by the threshold of
plasticity energy dissipation was given.

Keywor ds: fatigue test ; thermography method; viscose effect ; plastic energy disspation



