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‘On the Abrasion Properties of Steels by Sand.
Eiji Mrvosni, Kazuhiro Azomi, Tadashi KaToU,
Y as’uyav ‘OHMORI ‘and Masaru NAKAGAWA
Synopsis : S »
The abrasion of line pipes by sands 'is a serious problem In this report 29 steels including low alloy steels,
tool steels and austenitic stainless steel, were tested by the machine designed in our laboratories, “which had
four rotating arms with four test pieces mounted. Because of the scattering of abrasion losses, it was

difficult to judge the results but the introduction of statistical method, Youden squares, made ‘it possible to
distinguish the small differences between the effects of microstructures and alloying compositions with certain

~ reliability.
The results ‘are as “follows :

(1) The abrasxon loss decreases with increasing hardness under the same condition of mlcrostructures
(2) The results depend deﬁmtely on the microstructures of steels with the same hardness Ferrite—

pearlite structure shows the best result.

' (3) Under the same- condmons except composxtlon, carbon and chromium improve the abrasmn

resistance.
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‘Table 2.. Compositions of steels.k (wt.' %)

Code G Si Mn Ni Cr Mo \% Cu Zr B
Qn 0°10 0°14 0°41
Q46 013 0°19 0°50
Q71 0°18 0°50 - ; :
Q72 0°10 0°48 0°46 0°46 0°84 : : 0°51
. Q4 0°33 0°30 100 0°24 ' ‘
Q42 ©0°30 027 063 1+84 0°77 0°39 012
Q47 0°32 0°23 074 ’ 0°99 0*19
Qa4 0°96 0°23 0°45 1°73
Q27 T 0°06 0°84 1~16 9°70.. | 19°18
Q39 0°36 0°25 0°64 .
- Q40 ;043 0°26 1°80
- Q67 0°42 0°24 065
Q43 0°69 0°23 0°63
Q57 081 025" 0°88 .
Q4 ©0°13 027 1436 0°23
Q49 016 038 1°18 : : ‘ : )
Q50 016 - 0°25 0490 0283 0°63 049 0°08 0°45 "~ 0°005
Q51 017 0°55 0°81 0°58 021 0°07
Q52 0°27 062 0°92 . 0°57 0°20 0°02
. Q45 061 0°67 0°85
Q68 © 017 0°27 S 1024 2°04 0.29
Q69 0°28 0°34 1°40 2°00 031
Qa8 0°11 0°33 0°48 2°24 0°88
. Q53 0°37" 0°98 0°36 5°13 135 0°45
QB4 012 . 0°49 0°90 13°29
Q55 - 0°33" 0°48 0°90 13°19
Q21 0°29 0°19 131 0°28
Q56 0°43 010 145 0°20
Q70 024 . 0°25 1°58 019 019
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Fig. 2. Relation between abrasion coefficient and hardness.
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Table 3. Composmons of steels. (wt. %)
Code C Si Mn Ni Cr Mo Vv Cu Zr
Q70 0°24 025 1+58 0°19 0*19
Q21 0°29 0°19 1°31 0°28
Q39 0°36 | 0°25 064 :
Q52 0°27 062 0°92 0°57 0°20 : 002
Qa2 0°30 0-27 0°63 1°84 077 0°39 0°12
Q47 0°32 0°23 0°74° 0°99 0*19
Q41 0°33 -0°*30 100 118 0°24
Q69 028 0°34 1+40 2°00 0°31
Q53 0°37 0°98 036 5°13 1°35 0°45 :
Q55 0°33 0+48 0°90 - 13°19
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Fig. 3. Effect of Cr on the relation between Cr (%)
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Table 4. Compositions of steels. (wt. %)
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