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Fig.1 Geometric parameters of the pre-strained specimen (unit: mm)

[image: image2.emf]Original 

State

Pre-strain 

of 5%

Pre-strain 

of 12.5%

Pre-strain 

of 20%

Pre-strain 

of 27.5%

Pre-strain 

of 35%


Fig.2 Different pre-strained specimens
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Fig.3 Tensile stress-strain curves of different pre-strained specimens
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Fig.4 The relationship between mechanical properties and pre-strain
	
[image: image5.emf] 

100m 


	
[image: image6.emf] 

100m 



	(a) Original state
	(b) 5% pre-strain
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	(c) 12.5% pre-strain
	(d) 20% pre-strain
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	(e) 27.5% pre-strain
	(f) 35% pre-strain


Fig.5 Metallographic of specimens with different pre-strained states
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Fig.6 Variation of martensite transformation proportion

with different pre-strained states
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Fig.7 Results of experimental test and Jhonson-Mehel formula
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Fig.8 The bilinear relationship between martensite transformation and pre-strain
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Fig.9 Bilinear relationship between mechanical properties and pre-strain
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Fig.10 Smax-2Nf for different pre-strained specimens
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Fig.11 Relationship between fatigue limit and pre-strain
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 (a) cracking in the angular stress concentration zone
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 (b) cracking in the scratched area

[image: image19.png]100 ym EHT =20.00 kv Signal A = SE1 Date :25 Jun 2018
WD =10.0 mm Mag= 300X Time :20:37:03





 (c) cracking in foreign objects
Fig.12 Fracture initiation scanning electron microscopy
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	(a) original specimen
	(b) 5%pre-stained specimen
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	(c) 12.5%pre-stained specimen
	(d) 20%pre-stained specimen
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	(e) 27.5%pre-stained specimen
	(f) 35%pre-stained specimen

	Fig.13 Fatigue crack propagation zone morphology
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	(a) the final creature region of original specimen
	(b) the elongated dimple in the shear region
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	(c) the final creature region of 35% pre-stained specimen
	(d) Divergence at a positive position

	Fig.14 The final creature morphology
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