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Fig.1 The surface morphology comparison of tension
samples with orange peel and non orange peel
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Fig.2 Three-dimensional morphology of orange

peel surface
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Table 1 Surface roughness for samples with orange peel

and non orange peel (measurement range 0.8 mm)

A 3350  3.690  11.660  6.070  5.590 0.166
TAEK 0.025  0.113 0.175 0.042  0.175 0.005
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Fig.4 SEM on the surface of tension samples with orange

peel and non orange peel
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Fig.5 The fracture of tension samples with orange peel
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Fig.7 The dimples in fracture of tension samples with
orange peel and non orange peel
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Fig.9 Grain orientation map in micro deformation zone of non orange peel sample
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04-0787 Wavelength= 1.54056
Al d e Int h k 1
Aluminum 2.33800 100 L 1
2.024 00 47 2 0 0
1.43100 =22 2 2 0
Aluminum. syn [NR] 1.22100 24 3 1 1
7 T NG e 1.169 00 7 2 2 2
Rad.: CuKal a: 1.5405 Filter: Ni Beta d-sp: 1,012 40 2 20 0
Cut off: Int.: Diffract. 1/lcor.: 3.619 -928 900 8 3 3 1
g i -905 500 8 4 2 0
?legl'.sss)wanson. Tatge. Natl. Bur. Stand. (U.S.). Circ. 539. 1. 11 826 600 8 4 2 2
Sys.: Cubic S.G.: Fm3m (225)
a: 4.0494 b: c: A: C:
o« B: ¥: Z: 4 mp:
Ref: Ibid.
Dx: 2.699 Dm: SS/FOM: F 9=93(.0108. 9)
Color: Light gray metallic
Pattern at 25 C. CAS #: 7429-90-5. The material used for
the NBS sample was a melting point standard sample of
aluminum prepared at NBS. Gaithersburg. Maryland. USA. The
chemical analysis (%): Si 0.011. Cu 0.006. Fe 0.007. Ti 0.000 1.
Zr 0.003. Ga 0.004. Mo 0.00002. S 0.000 1. Al 99.9+ (by
difference). Mineral species of doubtful validity. Am. Mineral.. 65 205
(1980). Cu type. Gold group. gold subgroup. PSC: cF4. Mwt:
26.98. Volume[CD]: 66.40.
©1995 JCPDS—International Centre for Diffraction Data. All rights reserved.
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Fig.14 The 04-0787 aluminous data standard of diffraction
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Fig.15 Metallographic structure of aluminum alloy sheet
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Table 3 The mechanical properties of tension samples with orange peel and non orange peel

G5 JiE 5 /mm Ry2/MPa R./MPa As/% A% FE SRR Fr R AR
1-1 6016 12 134.2 236.9 25.6 18.0 SEATELI Ftia
1-2 6016 1.2 127.2 237.7 28.5 19.5 T 4L
1-3 6016 12 125.4 2333 25.4 18.0 45°%L i)

2-1 6016 12 142.8 238.8 27.9 20.1 SEATELI e Bz
2-2 6016 1.2 138.1 233.5 29.1 21.0 T ELI
2-3 6016 1.2 136.4 234.4 29.8 21.5 45°% [n]
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Table 4 The n value and r value of tension samples with orange peel and non orange peel

i f#5 5 /mm n{E(0.5 %~10 %) B R fit L) FAR R TR
1-1 6016 12 0.271 0.750 SEATHLIE EeLi)sa
1-2 6016 1.2 0.290 0.241 BN
1-3 6016 1.2 0.297 0.581 45°%L 1A
2-1 6016 12 0.253 0.730 AL TohG Bz
22 6016 12 0.248 0.399 BN
23 6016 12 0.252 0.862 45°%] ]
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Fig.16 The diagrammatic presentation of response
characteristics in tensile deformation for coarse grain and

fine grain
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Research progress of the cause for
orange peel of aluminum alloy sheet
during tensile deformation

. 1 2 . 2 . . 1
Ma Mingtu', Yang Hongya”, Wu Emei’, Jin Qingsheng
(1. China Automotive Engineering Research Institute Co. Ltd., Chongging 400039, China; 2. Chongqing New
Materials Engineering Center, Chongqing 400039, China)

[Abstract] Research progresses of forming causes for orange peel during the tensile deformation

of aluminum alloy sheet are reviewed. This paper first shows the surface morphology of tensile

deformation of sheets with orange peel and non orange peel, sliding zone, roughness of

surface, tensile fracture morphology and nano hardness measurement results and characterization.

Recent research results of electron backscattered diffraction (EBSD) using the forming causes

of orange peel and the texture measurement results of orange peel and non orange peel using

X-ray are further introduced. According to the mentioned results, microstructure and mechanical

properties , the forming causes of orange peel are analyzed further. A series of results show

the appearance of orange peel surface after tensile deformation is closely related to the texture

and grain orientation caused in tensile deformation. The texture generating is closely related to

inhomogeneity deformation of grain. Grain size will significantly affect the inhomogeneity

deformation and the formation of texture; coarse grain is easier to cause inhomogeneity

deformation, grain rotation and texture than that of fine grain, resulting in surface orange peel

forming after tensile deformation. Thus, it introduces a model of surface state of the coarse

grain and fine grain after the tensile deformation. It is also suggested that the formation of

orange peel should be further researched and analyzed so as to perfect the quantitative description

of orange peel formation.
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orange peel forming; mechanical property; tension fracture; nano hardness;
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