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CREEP AND CREEP TESTING OF STEELS
. - Takeshi Akutagawa: Dr. En-g'.

Synopsis: : .

The author reviewed the present situation of the creep testing and the knowledge about .
creep characteristics of steels. At first, the author stated that among the so‘called the

_first, the second, and the third stages of creep, the second one -or the stead'y state creep
would show an inflection per1od from the transient creep to the accerelating period. Several
‘long.term creep test results showed this- idea to be true. In the past days, -short time
creep testing had been mostly carried out in Japan, there were, however, many reasons to
- prefer the long term test, and the Japan Society for the Mechan_ical Engineers and the Japan

Society of Testing Materials are now going to specify the procedures for conducting the. long
period, high serfsitivity creep test and creep rupture test. Several precautions in regard to
testing machines, loadmg apparatus, selection of the extensometer and the temperature
control equipment were resumed.

Applications of thecreep data for the engineering design had been introduced by several
authors, among the so-called mechanical equation of state advocated by Hollomon and- Lubahn,
the master rupture curve of Larson and Miller and their related l1teratures were 1ntroduced
in some details. In conclusion, the author cited important problems to be solved theoretically

or experimentally in relation to the creep of steels.
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Fig. 1. Typical creep curve of steel
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Fig. 2. Time- -Elongation Curves for Creep

Tests on 16-25-6 Alloy (Water Quenched)
at 1200°F (650°C)
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Table 1. Definitions of Creep Strength for Short-Time Creep Testing.
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Fig. 5. Comparative creep curves on Cr-Mo-

V-W (V80), Mo-V and Cr-Mo-V Steel at
600°C and 12 tons/sq.in.
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Table 2. ' Abstracts of Specifications for Long Term Creep Test.

!

Specification - |

'BS. 1686 'BS 1687

:Scopé' of ;che' tests

ASTM Desig.E22-41] Nihon Kikai Gakkar
(Recommended Practice)|(Japan Soc. Mech. Engra).

. Long term, high

| Long term, medium
sensitivity

sensitivity

- Test periods up to Test period up to

| Not less than 195, ard

i Long time tension tests. . .
Long time

extending i:oclf)% of the 1 to 10% of the

10, 000hr 10, 000hr .
gt Total strains down to’| Total strains down to | eXpected life, if possible expeeted life
R B 0-1% 1-025
- Standard .- . : - -
:é_: Sgcrt!i()nrs' ‘ Circular Circular k Circular Circular
“E | Standard D=0564"" or 0-357" TD=0:5057 0-3577 D= 12mm, 10mm or
2 Dimensions (at least D=0-178'"") or 0-252"" '6mm(not less than
& ' G.L.=2'"(not less than 1'") G.L.=2" Smm) G.L.25D
3 tﬁ?é{{g&ﬁf the‘WIthm 0- 001”(‘2113-) Vthhzanﬂ/OOl”(dla) +0-5% (sect. area)l within. 0+ 025 mm
= G.L. - (Crossosect1on) (un1f0rm1ty of dia.}
. . within + 0°5% over| ’ “B0/
Accuracy of loading |, working range |- wthin + 1-5% 1% + 0°5%
" Accuracy of within 1% of the |+0-019% of the G.L. ’ §
extensometer total creep strain | - - * -,1 micron
< P Mean of the 3 positions Average of at least
5 & . . ge of at leas
g g Mean temp. ] between gauge length 50 observations
2*-4 R i S
835 : ; : | ' '
g§¥2 | Accuracy + 0-3°C * + 0°5°C | K + 0-3°C
R8E ] | L -
Max. variation . upto 650°C..-witin+1-7°C
g along the gauge not more than 2°C 650 ~870°C.vreve,y  £28°C <20C
=3 length . ) above 870°C...... » 4690
55 —— ; B S
&g | Max. Up to 600°C -+ eneens +1°C 'up to 600°C - £1°C
€S | fluctuation 600°C~-1000°C+++--... +2°C * 600°~1000°C --- 2 2°C
ran abqve '1000°C ---------- +4°C . 1abovelQ00°C--- £4°C
‘Max. departure f-romi upto 600°C-..ccuennnnnn. +1°C up to 600°C - +1°C.
the orginal calibration - 600°~1000°C -:--vneeeeen +2°C k. 600°~100°C ---+2°C
of the thérmocouple above 1000°C ::---...- +4°C ' abovel000°C--- £4°C
Heating-up periods 4~6 hr(up to 98% of.the test temp.) ‘ %k ; . 4~6hr
' Soaking periods .20£4 hr(not over 102% of the test temp) * I .20 +4hr

Remarks An astensk means to control as accurately as possible.
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‘Table. 3. Abstracts of Spcifications for Creep Rupture.Test.

o — A.S.T.M. Desig E85-507T. '
Specification B.S. 1688 (Tentative Recommen- ﬁggiglosc' for Test
S - ded Practice)
Dimension T1. Circular: | Circular: Dzo0-505" | 1+ Cirealar B timm
8 ' ' G.L.=4x4/(Sec.Area) (Std. 0°505'") ! 2. Rectangular:
Rl e
= . '2. Rectangular: G.L=2 G.L=50mm
'g G.L.=4x (width) . : No 1 Test Piece for Tension Test’
2 : I 1. Circular: <0-002' ’
%) o ! 11ar
- Uniformity of Cross ! or <D/100 . +0-5% ' % %ggt';frﬁl;? 05 mm
@ Section ' 2. Rectangular: ! \;v‘idth <lg% -
P - . " Width<19% i - .
- : | | Thickness<0-001'" | Thickness <0-025mm
_Accuracy of the Loading +1+59% <19 +1:5%
Accuracy ,of the temp. T o o e
measurement i *+1 v C As accurate as possible x1°C
©  max. variation through 1 «650°C © x2-8°C : <5°C
= out the G.L. j >650°C +4-6°C
R — L ,
g 2 Max fluctuatlon from 400°~600°C ~ +4°C o > 400°~600°C = x=4°C
£ 5 | the nominal test tem- [ 600°~800°C  x5°C Te0e  EIRE | 600°~800°C  x5°C
3° | perature. > 800°C . 18°C > 800°C +8°C
. . ~ 0 :
Heating-up Periods ?)f fé’sis tc(alxler)tp 98% 2~4hrs : 4~6hrs
Soakchg Periods %8;';/‘;1‘;? t(e‘;‘t’ttgge;) 20hrs 20+ 4hrs
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