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Table 1 The value of PBR for some oxides formed on pure metals

oxide/metal K;0O/K MgO/Mg WO;/W V.0s5/V Cr,Q0;/Cr
PBR 0. 45 0. 81 3.30 3.19 2.07

oxide/metal a-Al,00;/Al 7-AlL O3/ Al NiQO/Ni Si0,* /Si TiO,/Ti
PBR 1.28 1. 38 1. 65 2.14 1.73
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Table 2 Some parameters of alloys and PBR values

Alloy Compositions/wt % Density/g * cm™3 Oxide PBR
Nimonic 75  Ni-20Cr-0. 4Ti 8. 3708) NiO 1. 47
Nimonic 75  Ni-20Cr-0. 4Ti 8. 37(8) Cr,0; 2.14
Nimonic 81  Ni-30Cr-1. 8Ti-1. 0Al 8. 06L8] Cr,03 2.11
Nimonic 115  Ni-14Cr-13Co-5A1-3Mo-4Ti 7. 85081 ALO; 1. 84
Haynes 214  Ni-16. 0Cr-4. 5Al-3. 0Fe-0. 1Y 7.8 ALO; 1.88
AISI 316S  Fe-25Cr-20Ni-1. 10Si-1. 7Mn 7. 85001 Cr03 2.09
1Cr18Ni9Ti  Fe-18Cr-9Ni-0. 65Ti 7. 9ote] Cr03 2.08

Fecralloy Fe-22Cr-5A1-0. 3Y 7.8 Al Q4 1. 92
MAD956 Fe-20Cr-5A1-0. 5Y,0; 7.8 Al O3 1.91
Co-Cr-Al Co-30Cr-6Al 8.0 AlLO; 1.94
Co-Cr Co-40Cr 8.0 Cr,05 2.09
IMI 317 Ti-5. 0Al-2. 5Sn 4. 4618 TiO, 1. 80

Table 3 The value of PBR for some intermetallic compounds

I.C. Density(191/g « cm=?  Oxide[1°] "PBR
FeaAl 6.72 a-Al(;(>800C) 1.77
Fe;Al 6.72 7-Al;03(600~800C) 1. 90
FeAl 5.56 a-AlLO5 (>8001C) 1.72
FeAl 5.56 7-Al,03(600~800C) 1. 85
NisAl 7.50 a-AlL,03(>>12001TC) 1.90
NiAl 5.86 a-ALO; 1.76
MoSi, 6.24 Si0,(>1000C) 3.17
Ti;Al 1.20 Ti0,(600C) 1.85
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Table 4 PBR and oy of three oxides on metals and alloys

Oxide E,(GPa)? PBR/metal oy(GPa)/metal  PBR/alloy 6v(GPa)/alloy

AlOq 390 1.28 47.8 1.9 132.9
Cr:0; 273 2.07 107.0 2.1 109. 4

NiO 260 1. 65 67.5 1. 47 50.9
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Table 5 The value of PBR for some mixed oxide scales formed on the alloys

Density Oxide density
Alloy Oxide f PBR
/g +cm™? /g *cm™?
Nimonic75 8. 3708] NiO+NiCr;0,/Cr:04 2 6. 37 1.74
Haynes 214 8.0 AlLO;+NiALO, 0.2 4.6 1.72
NisAl 7. 50001 NiO+ NiALO/ALOs 2 6.12 1.61
TizAl 4. 20L10) TiO; 4+ Al,O, 3 4.19 1.71
TiAl 3. 9100) Ti0,/AL, 03+ TiO, 1 3.91 1. 65
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VOLUME RATIO OF AN OXIDE TO THE METAL

LI Meishuan, QIAN Yuhai, XIN Li
(State Key Laboratory for Corrosion and Protection, Institute of Corrosion and Protection of Metals,
The Chinese Academy of Sciences, Shenyang 110015)

ABSTRACT The volume ratio of an oxide to the metal which undergoes oxidation to form
the oxide, known as Pilling-Bedworth Ratio (PBR), is an important factor as a criterion of
integrity of the oxide on pure metals. PBR is one of main reasons for the generation of the
growth stress in the oxide, its value is applied in the analysis of the oxide stress. Up to now,
the value of PBR is only concerned with the oxide formed on pure metals. In order to evalu-
ate the value of PBR for the oxide formed on alloys, a simple model has been established in
the present paper. The data of PBR of the exclusive oxide or the mixed oxide scale on some
alloys are obtained. PBR of an oxide on the alloy is different with that on the corresponding
pure metal, and is related with the composition of the alloy.

KEY WORDS stress, oxide scale, alloy





