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Influence factors and control of deep drawing lug for compressor shell
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Abstract: Aiming at the problems of deep drawing lug and resulting material shortage in the stamping process of SPHC low carbon alumi-
num killed steel for pickling plate used in compressor shell, firstly, based on the simulation modeling and the cause of deep drawing lug,
the influences of factors such as blank holding force, friction coefficient, blank shape, die clearance, sheet thickness and anisotropy on
the lug were researched. The results show that the blank shape and anisotropy are the main factors causing the deep drawing lug of compres-

sor shell. Then, by changing different r,, r,s and ry, values, it is found that when dr  is less than 0. 45, the material shartage problem in

the final formed edge caused by the deep drawing lug of compressor shell is effectively improved, and the larger the dr,  value is, the more
obvious the material shortage problem is. Finally, through the rolling process optimization, the uniformity of the edge and center of steel coil
was improved, so that the deep drawing lug was effectively controlled, and two blank optimization schemes were proposed to solve the prob-
lem of material shortage in the deep drawing, and the relations between material shortage size and supplement size in two schemes were giv-

en. This study can provide an effective reference for solving the problems of deep drawing lug and material shortage of compressor shell.
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Table 1 Material property parameters of pickling

SPHC steel
WRESELH EMGRE,  PohrmEs i kiEde JREmRtk
Jdefs  MPa MPa n RECrH
0° 242 342 0.20 0.95
45° 245 350 0.20 1.02
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Fig. 1 Modeling (a) and simulation result (b) for deep drawing of
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Fig. 3 Comparison between simulation and experiment results
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Fig. 4 Relationship curves of lug values and blank

holder forces
1 2 3 4 /_\

6.0 ‘
— A 1234
- —— i AU

554

E 5.0 1

E 4

m 451 /

g

< 40 T HRIEAR
35 Fig. 7 Shapes of billet

101 L1t 121
BLRL IR

Bl5 o EE S R (AT B G 2R 2%

;;"%‘E““ﬁ
[
/
B
3¢
IS

Fig. 5 Relationship curves of lug values and die clearances T e
SggNnmrnene SIS dn T gi ey
“ccsso er=d oS8
N S N N S — = 0N \O W0 N
BEREIN R HORLIEEBE | R A B o B 14 52 R 45 map wesms Mmn gmm gy SEIES
] NS o % PN oy g o
N, ERBIEARAN S ) SRR AR, AnIAT 8 R #% 53333
To-T45:790

> % > p- RN A PSE 7 g

2 WHELEFFM T X _
Fig. 8 Analysis of influence factors to lug values
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Fig. 9 Relationship curves between Ar, dr, . and lug values
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Fig. 10 Flange part in trimming process
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Fig. 11  Relationship curve between dr,,, and size of material shortage
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Fig. 13 Microstructures and grain size distribution of pickling plate

(a) Metallographic structure before optimization

(¢) Grain size distribution before optimization
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Table 2 r values in three directions after material optimization

s Ty T4s5 90 dr.
1 0. 86 1. 06 0.92 0.20
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3 1.09 0.99 0.98 0.10
4 0.98 1.05 1.03 0.07
5 0.95 1. 00 1.28 0.33
6 1.01 1.09 0. 89 0.20
7 1.12 1.21 0.92 0.29
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Fig. 16  Material shortage caused by deep drawing lug when dr > 0.45
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(a) Scheme 1 of area invariant  (b) Scheme 2 of width invariant
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