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Improvement on forming process for a spatial special-shaped three-way half pipe
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Abstract; In order to solve the problems of forming failure, poor surface quality and low forming efficiency for a spatial special-shaped
three-way half pipe part in the traditional stamping process, according to the characteristics of part and combining with finite element simu-
lation software AutoForm, the traditional stamping process of part was numerically simulated and optimized. Then, through the analysis of
forming failure causes, a hydroforming process was proposed to replace the traditional stamping process, and the hydroforming process of
the part was numerically simulated and optimized. Furthermore, the feasibility of process improvement was verified by comparing the form-
ing effects of the two processes mentioned above. Finally, two forming processes were used to trial-produce parts on 800 t double-acting
hydraulic press, and the reliability of numerical simulation and the effect of actual process improvement were verified. Thus, through the
improvement of forming process, the problem of forming failure is effectively solved, the surface quality and forming efficiency are signifi-
cantly improved, and the forming effect of part meets the process requirements.
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Fig. 1  Three-way half pipe part

(a) Isometric side view
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Table 1 Mechanical properties of 0Cr18Ni9
stainless steel
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Fig. 2 Blank model
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Fig. 3 Analysis model of traditional stamping

FE AR 10 mm, (WEEEEERRIECH 0. 125, il
P 5 A R4S R B 0. 050, 15 B4 S (BRI



55114

PR KA, —Mhas ) 5l = 28 iU T 2 kit 153

FE 5 mm) N 4 FE 5 Frs

4 ALGE OB Z 8 = 14
Fig. 4 Thinning nephogram of traditional stamping part
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Fig. 5 Forming state of traditional stamping part
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(a) FEHIREK 75 mm

(b) FEHRIFEZIE 50 mm  (c) EEPIEFE 30 mm

(d) FEAIRFE 5 mm

Fig. 6 Traditional stamping process of section A=A

(a) 75 mm from drawing to end

(b) 50 mm from drawing to end  (c¢) 30 mm from drawing to end

(d) 5 mm from drawing to end
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(a) FEFORFE 75 mm

(b) HHIHEFE 50 mm

(¢) FERLERFIE 30 mm  (d) BEHLRFE 5 mm

Fig. 7 Traditional stamping process of section B-B

(a) 75 mm from drawing to end
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(b) 50 mm from drawing to end  (c¢) 30 mm from drawing to end

(d) 5 mm from drawing to end
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Fig. 8 Thinning nephogram of traditional stamping part

after optimization
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Fig. 9 Forming state of traditional stamping part after optimization
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Fig. 10 Analysis model of hydroforming process

WARBAIRNIE T2 BELBSH, &4k
R R BOES T . i1 7178 1000 kN,
MELEIERA 1.1 mm, [MAA OB AFEEHR 10 mm,
Bk T A B BE 48 DR BCA 0. 125, F 310 P A5 TUT A
FEBEPECH 0. 050, WHm#k Mk e 1 pioR, 15
B Hras R 12 fE 13 fios

25
20
15
10 }

W FE/MPa
S

51

0 A I I
100 80 60 40 20 0

¥ By R 3 e PR B9 /mm

SRR GIE Tl
Fig. 11 Hydraulic loading curve

B 12 SRR 2 18
Fig. 12 Thinning nephogram of hydroforming part
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Fig. 13 Forming state of hydroforming part
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Fig. 14  Hydroforming process of section A-A

(a) 75 mm from drawing to end ~ (b) 50 mm from drawing to end  (c¢) 30 mm from drawing to end  (d) 5 mm from drawing to end
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Fig. 15 Hydroforming process of section B—B

(a) 75 mm from drawing to end ~ (b) 50 mm from drawing to end  (c¢) 30 mm from drawing to end ~ (d) 5 mm from drawing to end
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Fig. 16 Stacking at die fillet of section B—B

(a) 55 mm from drawing to end  (b) 10 mm from drawing to end
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Table 2 Thinning analysis of part
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Fig. 18  Physical part formed by traditional stamping process
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