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Fig.1 Stress —strain curve for high
strength with low alloy composition
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Fig. 2 Stress - strain curve for some material
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Table 1 Test data values of stress - strain curve
for some material

J /% o/MPa
A 3.2 955
B 4.0 1120
C 5.0 1250
D 6.0 1360
E 7.0 1430
F 8.0 1 480
G 9.0 1490
H 10.0 1500
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Table 2 Test data values of stress — strain

curve and fitting values for the model

5 &% o/MPa y x (y, -x,)2 %
A 3.2 955 0 0 0 0
B 4.0 1120 165 238.752 -4.024x10° 3.249 x10°
C 5.0 1250 295 537.192 -6.989 x10® 8.328 x10%°
D 6.0 1360 405 835.632 -3.007x10° 4.876 x10'!
E 7.0 1430 4751134.072 -8.477 x10® 1.654 x 10"
F 8.0 1480 5251432.512 -1.862x10° 4.211x10"
G 9.0 1490 5351730.952 -3.583x10° 8.977 x10%
H 10.0 1500 5452029.392 -6.113 x10° 1.69 x 10"
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Table 3 Test values, fitting values, absolute error

and relative error for every points

. o/MPa o/MPa  #XH{EE MR
HiLfl BAHE /MPa £/%

A 3.2 955 955 0 0

B 4.0 1120 1173 53 4.73

C 5.0 1250 1321 71 5.68

D 6.0 1360 1441 81 5.96

E 7.0 1430 1515 85 5.94

F 8.0 1 480 1572 9 6.23

G 9.0 1490 1588 98 6.58

H 10.0 1500 1 603 103 6.87
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A New Model of Stress and Strain for Materials

Zhang Yuxian, Wang Hong
( Guilin University of Electronic Technology ,Guilin ,Guangxi 541004 , China)

[ Abstract] In order to study the residual stresses of auto fettage super high pressure vessel effectively, a
new model of stress and strain was developed in this paper. The model is more closer to actual working condition for
the steel applied in auto fettage super high pressure vessel through the strict mathematic testification. The example
to be given in this paper states how this model was established and how the error was analyzed. The same example
also shows that solving the new model of stress and strain based on general tensile curves is feasible and reliable in-
deed. The model has theoretical signification and engineering practical value to a certain extend.

[ Key words] low alloy high strength composite; model of stress and strain ; hardening exponent
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The Negative Electrostatic Spring Effect Analysis and Experimental
Validation of Silicon Micromechanical Vibrating z-axis Gyroscope

Xia Dunzhu, Zhou Bailing, Wang Shourong
(Institute of Instrument Science and Engineering, Southeast University, Nanjing 210096, China)

[ Abstract] The error principle caused by structural process imperfection of silicon micromechanical z-axis
gyroscope in open mode is introduced firstly. A new closed-loop control detection strategy is presented, which
would has advantage of minimizing the initial capacitance difference and restraining the cross-talk coupling errors.
The negative electrostatic spring effect of feedback force generator is analyzed in focus, and its linear mathematics
module is calculated out. By computing the relation between the resonant frequency and feedback force added on
the sense mode of MEMS z-axis gyroscope, the inner relation between the negative electrostatic spring coefficient in
sense axis and the voltage on the feedback force generator is deduced indirectly. The theory has been testified by
experiment,, which will lay foundation for the next design of closed-loop scheme.

[Key words ] silicon micromechanical z-axis gyroscope; negative electrostatic spring constant; feedback

force generator; MEMS( microelectronic mechanical system)
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