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Present Status of Hot Isostatic Pressing

Nobuyasu Kawal, Hisashi TARADA, and Toru YUKAWA
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Fig. 1. Schematic diagram of HIP system.
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Heating and
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(d) Hot Loading
and Unloading

Fig. 2. Operation cycles for HIP processing.
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Fig. 3. Effect of HIP temperature and pressure on
densification of high-speed tool steel powder,
(Holding time : 30 min)
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Fig. 4. Manufacturing process for “Near Net Shape” turbine disk of superalloy through HIP.
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Fig. 5. Effect of HIP on bend strength of cemented
carbide.
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Fig. 6. Fatigue property Ti-6Al-4V castings
at 317°C.
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Fig. 7. Effect of HIP on tensile test results at
room temperature for Inconel 718.

HEBbRh5.

Ty 44854 HIP B ER OB~ 1B ATH
b, Al, BE&OHE LAKCEIR, EYH, 7V —-7H
MrHEIRG. TO—F% Fig. 69cid. Ti 44
OBE S —FEREEAEIL DY, HILABEE LT
AvFv—7 4 vy, BFC—- 858 TIG B *
y=VIZREPRFEEIRTWS. Ti 4Tk Pratt &
Whitney #o F 100 = v 2 v#5% Howmet #H 2
HIP 43 1. T3k », Precision Castparts f-3 Toll
Service TUFEX{TO T 5.

Ni % Co EOMEGER S TIIHE < 2 LB
BRI~ pifTi>4, GE 2o CF 6-6, F 101, Pratt
& Whitney #:o F 100, Avco Lycoming ¢ LTS
101 of=vy v HIP MBEHEIER IR TV S,
ZONTFOMBHFREIFEHTE L, E&OEHEL Rene
779, Rene 807, Rene 1207273, Inconel 7187279,



AR EDNE o8 (HIP) #ilF o BHAR

1435

Table 1. Comparison of properties of As-cast and HIP’ed superalloys.

Temperature - Average life EL RA

Alloy Q) Rupture strehgth (h) (%) (%)

IN-738, As-cast 982 15.2 19.0 11.8 20.0
IN-738, HIP 982 15.2 52.5 20.5 20.6
René 77, As-cast 816 15.2 77.0 10.0 20.0
René 77, HIP 816 15.2 165.0 9.0 18.0
IN-792, As-cast 871 31.0 175.0 9.2 6.5
IN-792, HIP 871 31.0 283.0 12.1 22.0
René 80, As-cast 871 31.0 41.5 2.5 2.5
René 80, HIP 871 31.0 141.0 11.5 17.0

IN 100%™, IN 7381 IN 792, IN 792Hf7)76)
B 1900, B 1900H{™M7r V' &ikicii2>CW%. Fig.
703 HRTORRBERETH D, MY, Bh2KIE
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Table 2. Large size HIP units installed at present.

Working Diameter Height Temperature Pressure
volume (1) ( mm) (mm) °G) ( kg/cm?) Company
3 555 1219 3048 1315 1 050 Colt Industries
2 235 1170 2 080 1260 2 000 Pratt & Whitney A.
2 215 1235 1 850 1 260 1 050 Wyman Gordon
1133 680 3120 1400 1 600 ASEA
785 690 2100 1400 1 000 Sandvik
4-1 XEL
KBRS HIP QB LW WS EREE DI, B el
EOEFEOLEWOEK I 2 I~ —F51, PEOH 5
WA —ECAE LI WS BERICE L BT, KE § -
REKATLT B AFICH 5. BT Table 2 1R 2 for -
T IO AEEERT Im % B 5 ARKE 3 & & 30 Resence Time
BLT\ 5. BB ORI S DI UERERS 3 §2w\\\\\\“ﬁ______ﬁ
m, FHX2 10m BEORKE ¥ CEIELARETHA S & 10+ 2h
VbR TS, ki KBREC kD E, Ar ! . !
5000 10000 15000

AW EA YT 5 AERET, EROLITMEL T
DOTRAECRERBR D, SEEYELIHETZO
T, Wb Ar FAXENRBCERT DAL BRE -
MI RN T 5.
4-2 HrERIL

REME & & S EEMES A L X e bk, HIP 185
1 7 AV EBHETHRADBLRI» B IRT V5. By
LETREABEALEAL, FRAFELT HIP A8 %
Totkcdhs, BREKS CTHoRASH U THAMKLY LD
H LT tciesd, —Eo HIP M 24 BRI B
PREL LT, T Byr1 27444735 GEEL
T, ENBEBRATOMBEHTRCHEEECL5%
x %%x 7 & Fig. 8 wWiRnd & 5 e FaHIRICAR X
b, REKETCIEEOTHERIXVEFTHY, ZD
SR EREMRSCEE S OB KT SEESCFHHA I T
5. Tibhb, BWAHGY TREWFECHIERE X TRER
L, BRcEFEEh: HIP E2BOENAER T E TR
EEECI) B, ENBEBRACBRTEATLD
DTHD, NBHEISRTHY HLE T5 TATHS
(Fig. 2(d)). ZOHFRTRAREEBTLHEESL~ 5
ROy A4 7 LV THRENTRETH D, S HIL, MoimER

Preheating .
HIP Furnace Loading Station
__L / Slow

Cooling Furnace
e
I .,,';

/ Trarsfer Carriage | _ ) .

L e

Fig. 8. Hot loading and unloading system.
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Throughput (1/year)

Fig. 9. Relationship between total cost and cycle
time. (24h operation, 659, loading density, 1977)
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