Pz )44SR oA e ZelEe] e 4l

A7, 2 &2

g 7| A3

gz T A48 AR 712d724 L Q4o % T A UEF ZalEs] Adstsh 24 BYAFA

Batol zaAssch 3 Zage 24 §53HS 259 B3 wet A,
FMtE ¥R =¥, O33R zEEe 2VIEES o] £84F $UE SES AFEYAA ©
Az ¥ TR, JEY W4T AHELE 2] L5

Heig. E@, dEUste) o2 Xobf vl
9GE AEY-NEYE BAE TR

LA

Bokgel Sl MZE MBS WRATo) EMsma
e Az FHo2 AZY AF) w8 Al JAY Yol
&2 ook WA, A 42E AT A4 B2, 2,
42 9 e 59 ABTHeE g ZaES TS AA%E
Wi meiaA Aok

Pz $44Y 527 Yo o8 A2 g4I
=BE FYRIY FZToR /T AUMS Uze) 2
% 23%E (nearnet shape)o2s] 480l FAlo] olFolAle
FHog o]EZWEd ke MESL AZE 4 A ¥ o
ARABAE 4YY 4 Rom AAATol} FA4H GEFH
Eoh YAWA 4o dFYAE Sole] Bdd M AzH
2Eol ujsted 71" 4ol $455.0

PUYE THNN G ZAE kel EHsE ARNTL
B g 24ugd o T @e Azl
2959 7129 4% o) &g duvia § 7o S EAHe
ST 4 A 2@, T TaFs UHA 24U 48
AHARE Subeinz ATl Qe TEHE Lel D
Heol o). EURz TS A4S AdHE o) B2 FR
=S AU AFol g AAH A7 AAH ETYNE

HYGE ] F7tol v}
B2 AUsH

A%s] FHE Aol o}3 Fas.

Kuhn 2 DowneyP= sparg alasiyt 03d 349 42
FHAYS Fotod $Y-HYE WA, AUY HH, zoF v o
240125 W 4T F4¢ 428 49esrh. Shima o
Oyane®e cheptt 27) 4UREE A7 7 ZelEe BAHe

ALY B4 AU FAH 24 YRIES A
32, Spitzig 5 =@ 3} Biner $} SpltZlg(5)° g £7) AgUsd
A1 gER Az 44 A% AU A oY
A7e A% e FEHe JIBE, AT 27 oA W4l
24480 MR 993 JIAY A%el st Zahsisich
Koval’chenko@—:— T EZgEe YEUHA g4 wE
AOAES] B52 Yool Yol BHE HF AYUE} opate]
Qe o4deY A9 ZUY wwde WNE T =Y,
Fishmeister $7& 3 xelE9) 42 Bz a8 Soad AA
HHAS, AUHAS 9§ UEEEE 24T @W, ATos
FUNNE Euazd og Dol kold EIuz T
w4t d7sh 7ladd 2492 A9 59 474880 4
BRugs 9

2 =Ee Euuz THY H42 9% 7zd7RA ne
Qs oER TE7 meEd YRS 24 HYAFL
zARYG. EW, 27] AULE, HYSE d UYLE Fol



43 ZeEe Aol slNE J¥T WYY WY A% 9
UEREE ZAedsd. & 24488 400 9T ZoEe
R YRR vhol ¢ N WY} AHARE S0
FEE WG 349 TH LU 2 WS Y-AAUNEe
WAL T 47 . EW, 2 A% 3T TalBe)
AU Y WY Y Aol vlQlehn, AHARE mopp
ulo] ahet debalch. @M, EFolAe Kuhn 3 Downey® s}
KovaPchenko@s) gawge olgsd oza zase
UEdsiol BE Zobs viE AP A% Fohgn Lxg
Y& R0 o8 W3- WAYE BAE 2423,

2.4 %

21 449

2 Aol 488 SR ¥z gos s Y
#% (Mannesmann-HF4, % 9)2 4 71 8% 4&& Table 1 3
g 3 zeFs AU 270 FgAelm Wy 7o)
ZUA EEsiodo} At FHollH FIAS o8] HEo7
AEE S8 A" Aole vl 2FYY LHez s
Z71%E  diggdeln] JIFEE} BFYH AWem
887l HeehAl et aieba, B Aol E 200 FYG
AEE ZE Ade MZE A ito] 4 DY RS BEg
NED getoz 4F 4 P2 35% 447 (Wet type, cold
isostatic press, Kobe Co., Q& )ojjA] 2 A8 sb5ic}.

Ade 27 AdUES negdsts] dTA ZaEy
Aol mAE A¥E AV Hste) AuyuE D, =
0.825+£0.005 st 0.88:+0.005 ¢ % ZHe AHE Az} v}
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Fig. 1  Effect of initial relative density on load-displacement
relations of sintered porous alloy steel during hot
upsetting at various temperatures
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Fig. 2  Effect of axial velocity on load-displacement relations
of sintered porous alloy steel, with D, = 0.825 during
hot upsetting at various temperatures
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Fig.3  Load-temperature relations for sintered porous alloy
steel, with D, = 0.825 during hot upsetting at various
fixed axial displacements
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Fig. 4  Effect of initial relative density on plastic volumetric
strain -residual relative density relations for sintered
porous alloy steel under hot upsetting
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Fig. 5  Variation of Rockwell hardness with relative density
for cold isostatically pressed and sintered porous alloy
steel
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Fig. 6  (a) Isohardness contours and (b) density distribution
at center cross section of deformed sintered porous
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Fig.7 Comparison between experimental data and
theoretical curves for axial strain-relative density
relations of sintered porous alloy steel, with
D, = 0825 at various temperatures. The dash-
dotted, dashed and solid curves, respectively, are
calculated from (7) when n = 1, 2, and 2.37.
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Fig. 8 Comparison between experimental data and
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respectively, are calculated from (7) for porous alloy
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