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Uniform Hot Compression Test with Optimal Design and Inverse Analysis of
Flow Stress Using New Friction Model
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Fig.2 Schematics of configurations: (a) conventional (config. A), (b) the preliminary tests for determining thermal
parameters (config. B), and (c) proposed (config. C)". (Online version in color.)
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Fig.3 Experimental results (dashed lines) and numerical calculation

results (solid lines): (a) the load results and (b) flow stress

obtained by experiments and calculations (inverse analysis)".

(Online version in color.)
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Fig.5 Top and side views of the workpiece after 60% compression:
(a) config. A, (b) config. C with mica, and (c) config. C with
glass". (Online version in color.)
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Fig.6 Assumed friction coefficient for config. C with mica with
respect to reduction. The friction coefficient changed from 0.02
to 0.31". (Online version in color.)

H 720 |

12 68 % [ERERFD O Aol 47 d - BERMERA TIEOT A0
IR ENZ L2353 h 5, B C. Mica Tt b L7z i,
SRR ERIZ X 0B AMZEE A B Z 0 RFTIZ O
TR T BHEA B 5, WK C. Glass TIZiAERF 13
OF RGN E L BB L TOIHT b2 5,

Dy BDDIC

AiFFECiE, HHR A 2 HUE U 22t BRE s L 0 12
L CORBRA R 2 0 BRI LTH I 2V — M %
IO 755 B MK CORER & 25 D IR ZTEAER &
SR, O AEE SR A/NE S L2 Z &I kD wifi
WO Z it 13 % 2 & T & ZORFR, JEFICEREOE
WS RENE D 252 Z LB TE 72, OFABE A E N
Bitnsid, INEREIC X 508 EANK D RE L 5 B720,
WHRATIC & B RHIEIZEENC 5 > T B, A& LTERE
FWZZI54103, R 2 & L CEIR L 25 A10id,
HI Ay — b EHOEGE SIXR L 2R IR W
2. SRR LT T L AT 5 2 L ic kD wifET
DRERH T 22 — b & W5 LIRS OREIS ) %15

100
Experiment Calculation
80 | — — Glass Glass
— — Mica (after modification) Mica (after modification)
Z' 60
=
= Z
3
S 40
20
(2)
0
0 20 40 60 80
Reduction [%]
600
(b)
500
400
£
s 300
©
200 | Experiment Calculation
00 L7 Glass Glass
= = Mica (after modification) Mica (after modification)
0 1 1
0 0.2 0.4 0.6 0.8 1 1.2 1.4

e[-]

Fig.7 Inverse analysis results for the proposed configuration after
introducing a friction coefficient modification for config. C with
mica: results of the (a) load and (b) flow stress obtained by
experiments and numerical calculations (inverse analysis)?.
(Online version in color.)
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Fig.8 Temperature distribution at 68% compression: (a) config. A; (b), (d) config. C with mica; (c), (e)
config. C with glass; (a)—(c) temperature range 814°C-1003°C". (Online version in color.)

Fig.9 Strain distribution at 68% compression: (a) config. A, (b) config. C with mica, and (c) config.

C with glass” . (Online version in color.)
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