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a: 0.119 s b:0.112 -1

c: 0.104 s-1 d: 0.097 s-1
‘Fig.1 Contours of effective strain rate at 20%
reduction in height for the upsetting process.
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Fig.2 Contours of effective strain at 20%
reduction in height for the upsetting process.
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Fig.3 Contours of hydrostatic stress at 20%
reduction in height for the upsetting process.

a: 12.8 MPa b: 3.1 MPa c:-6.6 MPa
d: -16.4 MPa e: -26.1 MPa f: -35.8 MPa
Fig.4 Contours of shear stress at 20%
reduction in height for the upsetting process.
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Fig.5 Velocity field at 20% reduction in
height for the upsetting process.
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a: 0.165 s-1 b: 0.116 s-1 ¢: 0.067 s-1
Fig.6 Contours of effective strain rate at 20% -
-reduction in height for the indentation process.

a: 1.163 b:0.946 c¢: 0.730 d: 0.513
Fig.7 Contours of effective strain at 20%
reduction in height for the indentation process.
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a: 0.229 s-1 b: (.182 s+

¢: 0.135 s-1 d:0.088 5!
Fig.8 Contours of effective strain rate at 40%
reduction in height for the indentation process.

a:2.92 b:2.40 c:1.88 d: 1.36
Fig.9 Contours of effective strain at 40%
reduction in height for the indentation process.

a

a: 1280 MPa b: 60 MPa c: -1160 MPa
'Fig.10 Contours of hydrostatic stress at 40%
reduction in height for the indentation process.

a: 148 MPa b: 69 MPa c:-11 MPa
d: -91 MPa e: -170 MPa
Fig.11 Contours of shear stress at 40%
reduction in height for the indentation process..

R s
Fi

PR A B

p——
e —

- — ) — —

Fig.12 Velocity field at 20% reduction in
height for the indentation process.
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Fig.13 Velocity field at 40% reduction in
height for the indentation process.

S YDREVTAPREL, Toyn/—r e
VAR Y E-Tia a8 7 TR - £ 73 LT A
Figure 10 X fE T E£40% 2 BT 2 FAAME0 %

FHEHo%EME T, BeY—ro%5IEhiRE]

BROILATHY, hHY— ¥ OEFENRERLN
Thab.
Figure 11 i3 £ T R40% 2 B 2 A AMED &

ANEHOSERETHL. TOERS, FHY-
YDA RINE L, B0V - DX AN
NPERKEVWT Eidbdo ik,

Figure 12 iX [E T #20%iC 84F 5 AL B OH
MEFBETH Y, Fig. 13 RETHRO%ICHIT L
ALMEOHREERNTH L. ChHoOEDL,

- MBEORAETFEbR o 2,

A
ARICIINBERE- RRERELRERLL. O

DF LA FEOFAMECEA L, BREL

SR W HHAHRELBITL 2. AS0T4E

B, HY0TS, SHENLLARLHOFRRE
ErRohL.

REROWMBEEBRERELILBT 5L, COHL
WHEREHNAT v 7 TORELHESAETS
¥, av¥a-s—HRRHEHHTI LN

TE, BEOBELLEWEWHEFRYAETACE

Ebhdhote,

- 166 -



4. B I 5. &M

AEESEAOHE - BRICBEL THEEAKE 1) Brebbia, C. A. and Walker, S.: Boundary
ERMTEREA R HOPRE Wz niil L Element Techniques in Engineerings,
RTTREL, TIHrL0OWMERLLISIT. Butterworth, (1980).

?) Brebbia, C. A., Telles, ]. C. F. and Wrobel, L. C.:
Boundary Element Techniques - Theory and
Applications in Engineering, Springer-Verlag,
{1984).

~ 167 -



