7075 $a G4 4R RS BT RN TR K €8 e B o A

IR R 1A
G T B 5 30 ) TR S/ 454003)

X SRR ERGRIE T 7075-T651 45 AT AR F G R LRI B R E RS ATEAFR T
LARAT R B AL e RARIR W 22000, R A B LA e 37 iE M E R @ﬁﬁfcﬁ“%ﬁ MARA | FF TR AL
AR KRG T R T LA, SRAN, gxl*z:fi Hoot Fm AL A T o & 6, R TR R 6 v LA
R AT R @%E&éﬁﬁ]@?%’{f?yé’al L HBAL AL A RARAL 3 509 A & K BR AL A o7 4K e 2 47 U4 55 TR
B TR 4TI LR KBTI MM T LA HE S 220 N, ¥ E#% E 30 m/min, # %4 % 0.14 mm/r,
ﬂaﬂa‘%&@%ﬂﬁw‘ Ra {525 % 0.44 wm, B8 B¢ % 637 HL,

KER —UBBEHFE REELRIN, RARE 7075 564

¥ /@ 4 %5 . TB559, TG663 DOI ; 10.12044/].issn.1007-2330.2018.01.014

Grey Relational Analysis on Two Dimensional Ultrasonic Extrusion

7075 Aluminum Alloy

ZHENG Jianxin REN Yuanchao
(College of Mechanical & Power Engineering, Henan Polytechnic University, Jiaozuo 454003 )

Abstract The orthogonal test of two dimensional ultrasonic extrusion 7075 aluminum alloy were carried out. The
comprehensive influence of process parameters on the surface roughness and micro hardness were studied with grey re-
lational analysis. The prediction model of the grey relational degree was constructed with the multiple linear regression
method.The optimal process parameters were determined based on the prediction model. The results indicate that the
influence of the process parameters on the surface roughness, micro hardness and gray relational degree are different,
and process parameters obtained by ranking the grey relational degree are not the optimal value. The prediction model
of grey relational degree can accurately forecast the test results, and the optimal process parameters obtained by the
nonlinear programming solver based on the model. When the static force is 220 N, the extrusion speed is 30 m/min
and the feed-rate is 0.14 mm/r,the optimal surface quality may be obtained with the surface roughness of Ra 0.44 pm
and the microhardness of 637 HL.
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Tab.1 Chemical composition of 7075-T651 JRE45 ¥/ %
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Tab.2 Test matrix and results

No F./N w/m-min~'  f/mm-r™ Ra/pm HL
1 220 30 0.06 0.58 605
2 220 50 0.1 0.51 640
3 220 70 0.14 0.62 645
4 260 30 0.1 0.44 620
5 260 50 0.14 0.63 637
6 260 70 0.06 0.48 630
7 300 30 0.14 0.42 601
8 300 50 0.06 0.45 615
9 300 70 0.1 0.63 633
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Tab.3 Analysis results of GRD

L5 R S/N x; & HE
Re HL Ra HL Rae HL Re HL Iid

1 058 a5 4731 55635 024 004 053 0521 0537 9

2 051 640 589 56124 0521 080 0673 0900 0786 1

3 062 65 412 5191 003 1000 057 100 0753 3

4 04 60 7131 55848 0885 041 08% 0638 0767 2

5 08 637 4013 5033 000 083 04% 088 0672 7

6 048 60 6375 55987 06/1 0667 0750 0748 0749 4

7 042 61 755 5577 1000 0000 1000 04% 0748 5

8 045 615 696 5718 080 0326 083 0% 0783 6

9 068 63 4013 508 000 0734 049% 078 062 8
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Tab.4 Range analysis of surface roughness

K- F/N v /memin”" S./mm-r!
1 0.570 0.480 0.503
2 0.517 0.530 0.527
3 0.500 0.577 0.557
W2 0.070 0.097 0.053
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Tab.5 Range analysis of micro hardness

K F/N v /me-min”! S/mm-r!
1 630.000 608.667 616.667
2 629.000 630.667 631.000
3 616.333 636.000 627.667

2= 13.667 27.333 14.333
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Tab.6 Range analysis of GRD

K- F/N v /m+min”' f/mmer”!
1 0.692 0.684 0.670
2 0.729 0.727 0.732
3 0.705 0.715 0.725
&= 0.037 0.043 0.062
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Fig.2 Main effect on surface quality
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