1134 : Bk L& H8 %R 54 & (1968)FILIE

L

T
Eaa

kokei A V3 o b3 KSR H OB x . W
S : (cal/cm-sec-°C) 1 ) R. W.RupDLE: “THe Solidification of Casting”
,Ly: }%&[’]'{ﬁé&ﬁl{ﬁﬁ@ FEX (cm) . P (Inst Metals, 1957), p. 253
A E (°C) s - 3D, M. Lewis: -] “Tnst. Metals, 82 (1953/54), p. 395
T ' ©° " "'3Y J.SAvace and W. H. PritcHakp: J. Iron Steel
bmtws 2 2 OVIREIRED S S O EDKIR (°C) 1 Inst,, 178 (1954), p. 269
w 4Ty FEIIR EHEE (cm/sec) : 4) H, KrRAINER and B. TarRMANN: Stahl u. Eisen,
Wi ATy hOESO¥SL  (cm) ’ . 69 (1}13!149), 813,
5: Bl E 5T & TE A H A~ OREER (om) 5) 12? pD.4;EHLKE: Metals Eng. Quart., 4 (1964),
*i: REREE  (em) ¢ = $) E. A Mizkar: Trans. Met. Soc. AIME, 239
X SBFEIMTTEICEITAEEES  (cm) s (1967), p. 1747
z: SR EFHME~DOIEH (cm) 7) EH, FK, =&, JIA: & &4, 50 (1964),
) o L 2 , : p- 1697
o AvTy MER (g/cmd) . 8) D. L. MceripE and T. E. Dancy: “Continuous
A 2 ZVEREESL  (cal/g) Casting” (Interscience Publ., 1962), p. 155
m: HEAZR (=)

PREE TR Aﬁtﬂﬁ%aa#ﬁﬂ\]%@@*
H A& & & -% K =
Study on Grain Boundary Internal Friction of Iron-base Binary Alloys
Haruki SHIRAISHI and Toru ARAKI

Synopsis:

The temperature dependence of the internal friction and the shear modulus of several iron binary alloys
(alloying elements: C, Co, V, Al, Ti, Zr) was measured under cold-worked and primarily recrystallized
condition. Some resemblance was seen between the température dependence of as-cold-worked internal
friction or shear modulus and that of as-annealed.

The effects of the alloying elements on the so-called grain boundary mtemal friction phenomena are
as follows: ‘

1) With _increasing size-factor and content of the alloying element, the activation energy of the solvent
peaks and the solute peaks increases. ' ‘

. 2) If the size-factor is large, even a small addition of the alloying element causes at ransition from solvent
peak to solute peak.

3) The alloying elements increase half-value width of the peak.

4) The correspondence of the internal friction peak height and the 4M effect is missed in some cases.

In place of the grain boundary sliding model which has many difficulties on its application, a new mech-
anism was proposed based on movement of the sub-boundary dislocation or migration of a special boundary
i. e.a coincidence site lattice boundary on which sub-boundary dislocation net-work is superimposed.

(Received Feb. 17, 1968)
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Table 1. Chemical composition of samples (at%).

c N M| si | s ] P Co v W Al Ti Zr
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mens of No 1,3,8,10 and 11 samples.
The effect of alloying element is quite si-
milar to those of the grain boundary in-
ternal friction. frequency= 1 cps
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Fig. 9. Comparison of temperature change of
shear modulus of three samples at the
cold-rolled and as-annealed conditions.
The longitudinal scale is shifted for each
sample.
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Photo. 2. Electron microscope of No 1 (Fe-C)
sample. This shows no grain bound-
% 20,000 (1/2)

ary precipitation.

Photo. 3. Electron microscope of No 8 (Fe-Al)
smaple. This shows no grain boundary
precipitation. X 20,000 (1/2)
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Photo. 4. Electron microscope of No 10 (Fe-Ti)
smale. This shows no grain boundary
precipitation. X 20,000 (1/2)
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Fig. 10. Temperature dependence of internal
friction of No 1,2 and 3 samples
(Fe-C and Fe-C-Co) annealed at 700
°C for lhr.
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Fig. 11. Temperature dependence of internal friction
of No 4 and 5 (Fe-V) samples annealed at
700°C for lhr. :
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Fig. 12. Temperature dependence of internal friction
of No 7 and 8 samples (Fe-Al) annealed
at 700°C for lhr.
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Fig. 13. Temperature dependence of intefnal fri-
ction of No -9 and 10 samp]es (Fe-Ti)
as-annealed. No 9 : 700°C 1hr

No 10 : 750°C 1lhr -

10 ]
] -‘I/A
e
5 T
Q /'9:;?"
/
5§ 2 ',,!‘/
5 g
= Pt Fe-Q086 Zr
g 10 P e £=05I6 cps |
g _A___A_A-;:(,x’ : « f=202 cps
S5 >;1_—“/“;"5‘ 2 7=0502 cps
|
400 - 500 600 700 800
Temperature c)

Fig. 14 Typical damping curves of No 11 specimen
) annealed at 800°C for 30min.

Because the annealing ‘treatment was unsu-

flicient in this case, internal friction curves

were different for each successive measurement.
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Table 2. Summary of internal friction and relative modulus change measurement.

Average |Frequen- 1 3 Glactivati
Heat - ) ) Peak Peak — Activation | Internal
Sample Freatment gral/l’ll dial C§cps height temp. ﬁ AI_F_ aM 0 P eiggl}rml-clﬂ[ fn;(t)xotz%at
y . 10-# .
No 1 [100°C 1nr | 20.5@| 04351 0°04221 480 | 40 | 0-241| 019 67 g2 | 0%
No 2 [ooec thr | 229 | 9:367)0°0216 B | 55 @ 0263 | 024 |67 104 ® o080
No 8 [00°G he | 129 | 0:3%6)0.030% ) 255 | 70 | 0336 | 035 |60 so |94,
Nod e i | s | 930 0O 40 | s | oo 0w 5o s | OO
No 5 [00°C 1hr | 256 | VEU] o 9 — — — | 022 o7 50 ®| 9020
No 7 [700°C 1hr | 422 | 9:3%% OOMT )30 | 0.102 62 | 9.0%
No 8-1 700°C 1hr | 122 | 9:338)0°0938 1 2% | 425 | 0227 025 67 79 | 9008
No 8-2 [700°C 1hr | 20-9 | 9.9’ —
No 9 [100°C thr | 59-9 | 0:3950°01821 970 | 2:95 | 0-064| 0-21 67 88 | 0 oa2
No 10-1[750°C 1he | 229 | 9:370 | 004471 018 | 275 | 0-208| 0-21 |80 % | o038
No 10-2/800°C 30 min| 415 | 9,504 — _ - 100 | _
No 11 SOOOC 30 min inflection —_ —_ - 7 0
@ Average grain diameter was determined after measuring of internal friction.
® There were no peaks in these specimen. Activation energy was determined by shift of the point of inflection.
® It was assumed that activation energy was 80 kcal/mol in determing g-value.
@ It means point of inflection on internal friction-temperature curve.
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Fig. 15. The shift of internal friction curve of
No 1 sample by change of measuring
frequency.
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Fig. 17. The shift of internal friction curve of as—
annealed No 10 sample by change of
measuring frequency.
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Fig. 19. Temperature dependence of relative shear
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