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Properties of Special Aluminium Bronze at

High Temperatures

By Hidetoshi Yoshida and Hiroshi Ueda

Kameari Works, Hitachi, Ltd.

Abstract

This 1s a report relating of the writers’ experiments on Mn bronze, special Al

bronze, and phosphor-bronze to study their mechanical characteristics and micro-

scopic structures at high temperatures and thermal expansion.

The writers condu-

cted the above study primally for the purpose of determining practical range of high

temperatures for each of these metals.

Hitherto, inspite of the fact that in so many

of Hitachi’s machines operated for the jobs carying high temperatures are employed

these special bronzes, their high temperature characteristics have not been precisely

defined by any metallurgist, and this lack of fundamental research in characteristics

of material has often hampered the engineers to braild a machine on a proper

design.
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Table 1. Chemical Composition of Test Pieces (%5)
- - 2% a7 (%)
Cu Zn | Al Mn Fe Ni | Sn P
S | 52.063.0 | 40.042.0| 1.0~1.5 | 4.0~5.0 | 1.0~1.5 e Al = -
SHTEE R | 54.62 38.57 0.98 4.42 1.59 — e —
L MR | B — | 10~10.5 | 1.0~2.0 | 4.0~5.0 | 1.0~15 | — -
wepk Al || |
ATk EL | 82.90 = 10.12 1.67 4.25 1.06 = -
% % B | 7% v — — s _— — 10~13 | 0.05~0.3
5 SirkEEL | 89.56 - . s - — 9.77 0.13
E2E £ H W A& &£ K S E
Table 2. Chemical Composition of Copper-Alloys
5% ) (%) ‘ — ik
— - — - — | HESEREE | o
H B Cu Sn Al ‘ Si ‘ Ni Pb Fe | Zn ‘ fth | i 2 HiR
4 (No.1| 60.14 | 0.75 e — — | 0.01| 002 39.08| — | st | (DT
- , | | ) nh
2 | 70.52 oy | @ — == — | 001 | 0.02 2818 | — |#&MMmML 35% (DD
. I
5 3 | 7095 « — - — — | 111} 002 2092 — | mEMI 10% (DD
| * | 80z ; =3 =t = — | 0.01 | 0.02 1985 | — | &ML 25% (DD
Al 5 | 79.00 - 252 | — — | 001 | 002 1845 | — |&EMT 45% |(1(D
. _ A ) ' - . II : e _
No.1 |7 v — — o5 075 — | — | —  — | # 4 ;| %l @
W 2 | &’ v — — — — — | = = | — |#EgmnLE | 2
3 |7 v - — — ] — | — | Beld i Cr0.5| § e # AL | (2)
" 4 |z = 1.5 — i B | s - — | Co26 | # 4 H | (2
Fal | [ .
& 5 |m 10.0 __ - — | — - 9 [R—— i & O F A | (2)
6 | = v | 11 — — | 7. = — — | — |#HHEoE N @
g | 7 |78 v 10. — o — = - — | — | B # | (2)
\ 8 |m v e — | = = = — | — % M om T @
. ~— &! V- a.TE-E
| - «4‘& § oo emm ine
-- IB — A #HRKF = = | ff ——==o P A=A
B Bt 2 ®OB
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d il i 7] DLD? REE Fig. 2. Test Piece of Tensile Strength
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4. Tensile Strength of Bronze
at High Temperature
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