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A Study on the Shape Control of Billet in Spray Forming Method
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Abstract : The shape variation of billet was investigated by numerical method and spray
forming work with variation of average substrate withdrawal velocity V, withdrawal
velocity change interval At and velocity deviation from average velocity V... The shape
and diameter with large V, At, Vg4, vary seriously. When V, At, Vg, are smaller, the
shape of billet is more simillar to that of the billet with constant withdrawal velocity. The
average diameter of billet is determined by only V independent of At, Vg4.. With V : 0.2
mm/sec At : 200 sec and Vg, : 0.2mm/sec billet of constant diameter 230 mm X height
1000 mm were manufactured.
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Fig 2. Schematic diagram of spray forming
process of billet
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Table 1. Calculation and spray forming
range of process parameters

v Vaev At | Spray formed

mm/sec | mm/sec | S€¢ | (alloy system)
0.6 0 - | -

0 - ® (707)

0.2 200 | @ ( A390)

0.4 200 | @ (A36)
04 100 | -
50 -

0.2 0 - | @ (A39%)

' 0.2 200 | @ (7075)
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Fig 3. Spray formed billet of 7075 alloy
(V=0.4mm/sec, le=50mm, a=2mm/sec,
b=0.0008mm 2 and d,=400mm)
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Fig 4. Calculated shape of billet
(V=0.4mmv/sec, le=50mm, a=2mm/sec,
b=0.0008 mm™ and d,=400mm)

150mm= 4Rt 21Y3H 194 A5
€ 719 A&z 3 SAEFAY A7)
(A8)7F 2ZREA 714 AFEE WL 9
3 AFAY 4} AEFLS AT AQE 7L
Aw HR2 wsEe Jvehia Y. ad
5-(a)= 71¥ I{F&EE7E 2002 HFHe=

-211-



0.6mm/secs} 02mm/sec2 W& Ho| FHaE
% V7F 04mm/sec, 71% d&Ee W& H
2} Ve /b 0.2mm/secd w) Al3tel] @& 7]
4 x WsEkE Jehd adoln, 1¥5-(b)
= 719 sAExr 2002 A=
0.8mm/sec®t Omm/secE W4 EHO Ho&E

V7t 04mm/sec, 3t734EE W4 HA V,,
7} 0.4mm/secd W) Alztel wWE 719 37
25 ¥3E Jed 2ol

1.0

o
[e-]
1

V(mm/sec)
o O O
'S

0 400 800 1200 1600 2000
Time(sec)

(a)

1.0
0.8
0.6 -
0.4
0.2 1
{
0.0 -

-0.2

V(mm/sec)

0 400 800 1200 1600 2000
' Time(sec)

(b)

Fig 5. Substrate withdrawal velocity
variation with time
(a) V=04mm/sec, V 4 =0.2mm/sec,
At=200 sec
(b) V=0.4mm/sec, V 4.=0.4mm/sec,
At=200 sec
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Fig 6. Calculated shape of billet
( V=0.4mm/sec, At=200sec, le=50mm,
a=2mm/sec, b=0.0008mm %, d,=400mm)
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Fig 7. Spray formed billet of A356 alloy
( V=0.4mm/sec , At=200sec, le=50mm,
V&.=0.4mm/sec, a=2mm/sec,
b=0.0008mm?, 4,=400mm)
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Fig 8. Calculated shape of billet with
different At
( V=0.4mm/sec, V 4.=0.4mm/sec, 1e=50mm,
a=2mm/sec, b=0.0008mm %, d,=400mm)
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Fig 9. Calculated shape of billet with
different V

( Vau=02mmy/sec, At=200sec, 1e=50mm,
a=2mm/sec, b=0.0008mm >, dy=400mm )
(a) V=0.4mm/sec (b) V=0.2 mm/sec
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Fig 10. Spray formed 7075 alloy billet of
@ 230mmXxh 1000mm
( V=0.2mm/sec, V g4 =0.2mm/sec,

At=200 sec, a=2mm/sec, b=0.0008mm,
d=400mm and 1e=50mm )
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Fig 11. Spray formed billet of A390 alloy

with variation of V

( a=2mm/sec, b=0.0008mm 2,
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Fig 12. Calculated shape of billet with
variation of withdrawal velocity V
( a=2mm/sec, b=0.0008mm,
d,=400mm and le=50mm )
(a) v=0.6mm/sec (b) v=0.4mm/sec
(¢) v=0.2mm/sec
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