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ABSTRACT

The present project work was aimed atassessment of the formability of Inconel 600alloy to
manufacturehemispherical cups using single point incremental forming (SPIF) process. The
finite element analysis has been carried out to model the single point incremental forming
process using ABAQUS software code. The process variables of SPIF were sheet thickness,
step depth, tool radius and coefficient of friction. The process variables have been optimized
using Taguchi techniques. The major process variables influencing the SPIF of hemispherical

cups were tool step depth andcoefficient of friction.
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Figure 1: Tool path generation.

1



M. Tech Thesis January 2018
Department of Mechanical Engineering, INTUH College of Engineering,
JNT University, Hyderabad

5]
e==s o B0 .
e i
o A
| S ||I | | | ]]I ﬂ.l
g E 0 I | | l ||I.|.|l
= & nep Jlf}m || Illl.nlll:\lllll |ll
F T i V ) i
]
- Y X/
a @ £ 160 18 L B rm 150 -
' m DEsisnce, mim
— 8} z —
|'IﬂlllI o0 P f " _:
IIr\|:| [ Iﬂl I\ ul; H
[f A - S5 | ‘|' Il
1\ 5 0 VIV Y
i \ § oo f[ . |,,||
: . \\ ~d [
- 1 .I;"/N
!
1w J N,
. L _ ' ] B0 - ] 0
sberice, mn Diskancs. mim
0
— am i ::
II et m fr'{"-\..'l \ B
I;II" | g \I 3 Ay
: \ /| HEN AR
¥ 1 I'. | | 1 | l |
| I'u 'll a i .I'(—/\ll' ||| W'\’IJIN %
| |I kL] .l'l ! ¥ I'n,.l
| \/
51.__ . m p)
y 2 [ a1 m - m
Cstaice. mm Ciistance, mm

Figure 2Variation of equivalent plastic strain and von Mises stress along a path from flange
to bottom of cup: (a) 1.0mm, (b) 1.2 mm and (c) 1.5 mm sheet thickness.

4770

7
3
2
7
2
2
3
2
2
i
2
i

Figure 3: The von Mises stress induced in the hemispherical cups of all trial runs.
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Figure 4: Forming limit diagrams for trials 1, 2, 3: Strain-based, and (b) Stress-based.
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