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ABSTRACT The creep behaviors of IN718 based alloys with different contents of phosphorus, sulfur,
and boron have been studied. It has been revealed that the compensation effect can also be observed
in creep of the common polycrystals. Additions of the trace elements affect the creep activation energy,
Q, and the pre—exponential factor, £y, concurrently, and thus modify the steady—state creep rate, ¢ =
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o€ RT.

The interdependence between @ and €y of all the test alloys follows the compensation law,

Q = RI:Inép + Qo, where the constant Q=68.12 kJ/mol, the compensation temperature, which is close
to the critical temperature for fast formation of §—phase, T, ~810 C.
KEY WORDS IN718 alloy, trace element, creep, compensation effect, compensation temperature

EE, WHETE (Flw, bERV. L BERNSER
TH%) AT HZ A Arrhenius FFFRIER, HIFESH
HWIEREMIEHATEF.  Shvindlerman %A U #5145
AEBRERES YR TR B HREXR. #i]
EX—RZFRN “HEEER (compensation law) ™ 8 “#h
2% (compensation effect) 7. Friff. HIFFIEE. W5
Ry R AE B TIMEER 20 | BT RN R R RRE
R (RATH. ARAIBEAGREY) BRHEZ
T R R MEROY A B 35 H BT % ok I STk, A S0 #%
RERAMEIRSE INTIS EVEARS & RS, EILHER L
SHIKEASRME P, S 1 B, Wil &H RERR (b
4 (RARE) AFRE 7 iR e ERFIRE
ETX 7 #MEE 580 MPa fIRa SR 4R, UKRTTES
RS SR M AMERY.

* B HET 0 1999-03-05, ygBIfEE R H 1 0 1999-05-19
RER : REEMH, B, 1962 F££. BINE #t1

1 ERFZX

TR S SR ER - INTI8 484, BHESE
VAR RSN E 10 kg A%, BHEHEELERS (R
Bo%. %) M Nib52.65, Cr 18.36, Nb 5.26, Al 0.55,
Ti 1.02, Mo 3.03, C 0.038, Si 0.13, Mg 0.004, P 0.003, S
0.002, B 0.005, Fe k. F1HHTHRABESEM P, SH
B &H. &9 Nol HEMINTI8 5&, HASETHIHE
S P, SHMB. i{BAs4&4 1195 €. 10 h ¥5ika
IS, fF 1100 CHE MmN 35 mmx35 mm RYHEE.
FAE 1100 CHFIMER Y 16 mm B #EH. HERBLT
WTRYHAALTE: 965 TIRIB 1 h =%, 720 CRIE S h
#% (50 C /h) ¥ 620 CHRIE 8 h 5. RS 7
AR G TH R ERE 8.5 £ 10.5 um Z[d].

HRAFENEGEREERY 8 mm, FHTHKEN
100 mm . SRR AEE R HT. RENY SKFEEE
580 MPa . iREiRE7E 650 — 775 CHEEMN. KHEERE
25 CHUE, RIRRELMEMLRREENE B =X#HE
IR, FIMED = XA @R EHTEN. AT



9 # RUEEMFFE  INTIS 5 EF LAY #MET 949

TR N, RAEREREEN /D, KA E LSRR A
FRICREE NI EHEME. AT HRERSETEE,
R HITEE =R
2 ERERRESN

THRRASARIAREE THRSSEEERME 1 BT
A —HH, BRESTEENAREE T s8R
A Arrhenius FBEHRWT

¢ = ége” BT (1)

HAHEHAET co BRSRABREITXHEHFAF SHA
EEMAFRWESY, Q BRWHFEMIEE RT REEFH
BEX. RBP4 (1) v &ERR. o
FIXE 1 MFERIEAITIE, EREFITER L

G 1 EERTT R, RUWHEMIEE Q SHMAETHE
F éo ZHIBRFHEFNERR: HEN Q EXMEKH
go {H, RZMWHR. ¥FE 1 FREBLENE 2 iRl
Q@ —Inéo i, FERIFAHNHEER —RELL &R
B, 7THARGEN Q5 o IMMRAETHMEEHE

Q = RT.nég + Qo (2)

HP T 1 Q MESHETELRHWELR. T. MY
I #MEBE (compensation temperaturem) . IR TR a]
IH, e T.=1084 K~810 T, (0=68.12 kJ/mol.
IMER RS E T R Ea e . B
HHEEIBEEAAT . RATBNERES. =#H2
HEAE—EMBKER, HPHEFYHESRIHBMENNHR

10-2

No.1
No.2

104 |

10-12 L L " L 1 R L

1 7HKREEes RS R R AR R
Fig.1 Temperature dependence of the steady —state creep rate

of the seven test alloys
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Table 1 Content (mass fraction,%) of P. S B with their
pre—exponential factors, €9, and apparent activation

energies, @, of the seven test alloys

No. P S B € Q
1030 s—1 kJ/mol

1 0.003 0.002 0.005 1.002 690.6
2 0.020 0.002 0.005 1643 758.2
3 0.003 0.020 0.005 0.0862 665.5
4 0.020 0.020 0.005 2.945 702.1
5 0.003 0.002 0.010 2.19x10-° 595.5
6 0.020 0.002 0.010 13.97 715.3
7 0.025 0.002 0.010 1.05x107 836.6
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Fig.2 Interdependence of the apparent activation energy
for creep, @, on the preexponential factor, ¢9. The

compensation temperature, Ic, is found to be about
1084 K
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