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Fig. 1 Shape and size of PA66 samples
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Fig. 2 The compression load-displacement curve

of PA66 under three different loading rates
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Fig. 3 The shear load-displacement curve of PA66 under three different loading rates
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Fig. 7 The combined shear-compression load-displacement curve of PA66 under a preload of 4mm
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Tab. 2 Compression and shear subsequent yield strength of PA66 with different
loading rates under three preload displacements
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Fig. 11 Normal stress-normal strain and shear stress-shear strain curves of

SCBS under three loading rates with a preload of 4mm
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Tab. 3 Compression and shear stress components of PA66 under three loading rates of different preloads
BUm AL T s A I 71 15° 30° 45° 50°
JE 45 60. 64MPa 55. 22MPa 50. 21MPa 45. 36 MPa
4. 8mm/min o
55 4] 6. 89MPa 13. 39MPa 19. 77MPa 21. 30MPa
J& 4 70. 91 MPa 65. 37MPa 56. 31MPa 49. 94MPa
Imm 48mm/min N
iRVl 7.51MPa 14. 12MPa 20. 24MPa 23. 26 MPa
46 79. 37MPa 73. 82MPa 60. 02MPa 56. 69MPa
480mm/min »
IR} 8. 07MPa 15. 09MPa 21.89MPa 25. 26 MPa
JE 45 68. 02MPa 65. 84MPa 54. 73MPa 49. 31MPa
4. 8mm/min o
55 4] 7.07MPa 14. 70MPa 20. 65MPa 22. 44MPa
& 46 83. 76 MPa 72.12MPa 63. 70MPa 55. 24MPa
2mm 48mm/min »
iRVl 8. 89MPa 16. 25MPa 24.53MPa 25. 20MPa
& 46 93. 93MPa 83. 80MPa 65. 17MPa 58. 64MPa
480mm/min »
55 4] 9. 58MPa 19. 34MPa 25. 43MPa 27. 96 MPa
JE 45 80. 09MPa 73. 00MPa 61. 28MPa 56. 22MPa
4. 8mm/min o
55 4] 8. 41MPa 15. 92MPa 23.91MPa 26. 24MPa
& 46 94. 18 MPa 84. 96MPa 70. 89MPa 61. 30MPa
4mm 48mm/min o
iRVl 9. 31MPa 19. 00MPa 27. 66 MPa 28. 65MPa
J& 4 107. 21MPa 98. 20MPa 83. 85MPa 71. 78 MPa
480mm/min »
IR} 10. 88MPa 21. 65MPa 32.51MPa 33. 05MPa
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Tab. 4 Compression and shear yield stress of PA66 in principal stress space

T AL Jin 2 3 % N 73 JE 4 EiRY)|
o 0MPa 29. 55MPa
4. 8mm/min
o —56. 82MPa —29. 55MPa
o 0MPa 33.48MPa
1mm 48mm/min
o2 —66. 86 MPa —33. 48MPa
o 0MPa 36. 22MPa
480mm/min
0 —73.91MPa —36. 22MPa
o 0MPa 35.19MPa
4. 8mm/min
o —66. 40MPa —35.19MPa
o 0MPa 40. 34MPa
2mm 48mm/min
o —77.58MPa —40. 34MPa
o 0MPa 44, 46 MPa
480mm/min
0 —90. 74MPa — 44, 46 MPa
o 0MPa 41. 15MPa
4. 8mm/min
o —79.13MPa —41. 15MPa
o 0MPa 47. 71MPa
4mm 48mm/min
o —91. 23MPa —47. 71MPa
o 0MPa 52.76MPa
480mm/min
0 —103. 46 MPa —52. 76 MPa
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Tab.5 Yield stress of PA66 under different preload displacement in principal stress space

BUm AL iR I 71 15° 30° 45° 50°
o 0. 77MPa 3. 08MPa 6. 85MPa 8. 43MPa
4. 8mm/min
o2 —61. 41MPa —58. 3MPa —57.07MPa —53. 79MPa
o) 0. 79MPa 2. 29MPa 6. 52MPa 9. 16 MPa
1mm 48mm/min
o —71.70MPa —68. 29MPa —62. 83MPa —59. 10MPa
o 0. 82MPa 2.97MPa 7. 14MPa 9. 63MPa
480mm/min
o —80. 19MPa —76.79MPa —67. 16 MPa —66. 32MPa
o 0. 73MPa 3. 13MPa 6. 92MPa 8. 69MPa
4. 8mm/min
0 —68. 75MPa —68. 97MPa —61. 65MPa —58. 00MPa
o 0. 93MPa 3. 49MPa 8. 35MPa 9.77
2mm 48mm/min
o —84. 69MPa —75.61MPa —72.05MPa —65. 01MPa
o 0. 97MPa 4, 25MPa 8. 75MPa 11. 19MPa
480mm/min
0 —94. 90MPa —88. 05MPa —73.92MPa —69. 83MPa
o 0. 88MPa 3. 32MPa 8. 23MPa 10. 34MPa
4. 8mm/min
o —80. 97MPa —76.32MPa —69. 51MPa —66. 56 MPa
o 0. 91MPa 4, 06 MPa 9. 52MPa 11. 31MPa
4mm 48mm/min
o —95. 09MPa —89. 02MPa —80. 41MPa —72. 60MPa
o1 1. 05MPa 4. 56 MPa 11. 12MPa 12. 90MPa
480mm/min
0 —108.30MPa —102.76MPa  —94. 97MPa —84. 67MPa
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Fig. 12 Experimental yield surface of PA66 in the
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Fig. 13 Experimental yield surface of PA66 in the

principal stress space at a loading rate of 48mm/min
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Research on the influence of different preloads
on the subsequent yield strength of PA66

ZHAN Xinxin, LUO Yayun, WANG Hefeng, JIN Tao, SHU Xuefeng

(College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: In order to understand the effect of preloading on the mechanical properties of materials, a
universal material testing machine was used to perform quasi-static tests of uniaxial compression,
shear and combined compression-shear loaded with three strain rates on PA66 with different preload
positions in this work. The research results show that the subsequent yield behavior and hardening
behavior of PA66 under different preloading displacements perform significant strain rate sensitivity,
and the magnitude of the preloading displacement has a significant effect on the subsequent yield
strength of PA66. For the combined Shear-Compression test, the SCBS (Shear-Compression Bar
Specimen) test method is used to introduce four different angles of the chute (15°, 30°, 45° and 50°),
and the subsequent yielding of PA66 with different preload displacements is positive. Shear stress
analysis shows that the positive and shear stresses of the four angles all increase with the increase of
the preload displacement. The MMC yield criterion is introduced to verify the experimental yield loci
and theoretical yield surface of the corresponding strain rate of different preloads. Finally, Mises
equivalent plastic strain is used to calibrate the evolution of the subsequent yield surface of PA66 after
preloading. The results show that within a certain range of plastic strain, the subsequent yield
behavior of PA66 material exhibits an isotropically strengthened work hardening law.

Keywords: PA66; preload displacement; subsequent yield behavior; strain rate effect; quasi-static



