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A novel in-situ tensile system for testing mechanical properties of materials
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Abstract: The in-situ tensile, compression and fatigue experiments of materials is an important method to
evaluate the mechanical properties of the materials in terms of strength, formability, stiffness and toughness. In
view of the demand of the in-suit tests in micro scale, with extremely low-speed and high-precision in-situ tensile
tests in recent years, a novel in-situ tensile test system is designed, to realize a maximum tensile pressure of 4500
N and a minimum tension and compression speed of 1 um/s by the speed closed-loop control. The system is built
with various test modes such as the load mode, the displacement mode, and the fatigue mode. Meanwhile, the
limit protection and overload protection functions are also available. It can also be used in combination with the
SEM or the optical microscope to observe and analyze the microscopic changes of material structures. The
measured results show that the system can be well applied in the evaluation of the physical properties and the
failure analysis of materials.
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Fig. 1 Schematic diagram of the in-

situ tensile experimental system
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Fig. 2 Mechanical structure of the in-situ tensile experimental
system
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Fig.3 The relationship between the output voltage of the
micro-controller DA and the pre-sampled voltage
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Fig. 4 Schematic diagram of force signal collection and processing

122 fiffE5HE

Ji A7 oz A SI2 58 3 49 BT R P I 6 M 2 0 85 )
RN 1.22 nm. FEE 28 B A 16 47 15 22 9w
BEh T B30 288 K 4 2 A 45 i L Tk ot I AR A 2 B 25 4
NG WK P B 3 AT FE A o AR SCRI FH T B
Wr Th B8 K 16 AL TH A2 3 2 24 1, ¥ i B

KON R 1) 256 fi5, 115 R REW DL 70 P
TE A AT 230 B Y HE i A7 RS . MR 15 5 oREE
RN S Br7R o 5 G0R v A T S e ) B B
%, A RGE T m AL B R T B L R AR, B
HH A B BT [R]RR AR A R 43 3 28 R0 4 A K] )z
B FE R E o

STM32 R Bz G %

Vi
[hXEZiskES

e
S——Llirs c, i

1

K5 fifs

Fig. 5 The principle of displacement signal processing
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Fig. 6 Schematic diagram of the speed closed-loop algorithm
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Fig. 7 The interface of the control system of the micro tensile test bed
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