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Reduction by Cold-Rolling, Per Cent
F16. 1.—Mechanical Properties of Electrolytic Tough Pitch Copper Strip.

Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Reductian by Cold-Rolling, Per Cent

Fie. 2.—Mechanical Properties of Electrolytic Tough Pitch Copper Strip.

Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in.

Modulus of Elasticity, psi
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Reduction by Cold-Rolling, Per Cent
F16. 3.—Mechanical Properties of 0.5 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Reduction by Cold-Rolling,Per Cent

F16. 4.—Mechanical Properties of 0.5 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—O0.05 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in.
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Reduction by Cold-Ralling, Per Cent
F16. 5.—Mechanical Properties of 1 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm

Nominal thickness—0.040 in.

Modulus of Elasticity, psi
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Reduction by Cold-Rolling, Per Cent

F16. 6.—Mechanical Properties of 1 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent

Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent

F16. 7.—Mechanical Properties of 2 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent
F16, 8.—Mechanical Properties of 2 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm

Nominal thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent
Fic. 9.—Mechanical Properties of 3 per cent Tin Phosphor Bronze Strip.

Modulus of Elasticity, psi

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent

F16. 10.—Mechanical Properties of 3 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in.

Modulus of Elasticity, psi
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Reduction by Cold-Rolling, Per Cent

Fi6. 11.—Mechanical Properties of 4 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm

Nominal thickness—0.040 in.

Modulus of Elasticity, psi
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Reduction by Cold-Rolling, Per Cent
F16. 12.—Mechanical Properties of 4 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.06 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in.

Modulus of Elasticity, psi
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Reduction by Cold-Rolling, Per Cent

Fi6. 13.—Mechanical Properties of 5 per cent Tin Phosphor Bronze Stnp
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm

Nominal thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent
Fre. 14,—Mechanical Properties of 5 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm

Nominal

thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent

F16. 15.—Mechanical Properties of 8 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.036 mm
Nomina} thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent

F16. 16.—Mechanical Properties of 8 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in,
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Reduction by Cold-Rolling, Per Cent
Fic. 17.—Mechanical Properties of 10 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05

per cent

Nominal ready-to-finish grain size—0.035 mm

Nominal thickness—0.040 in.

Modulus of Elosticity, psi
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Reduction by Cold-Rolling, Per Cent

F16. 18.—Mechanical Properties of 10 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent

Nominal ready-to-finish grain size—0.0156 mm

Nominal thickness—0.040 in.
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Reduction by Cold-Ralling, Per Cent

F16. 19.—Mechanical Properties of 3 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.40 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.

Modulus of Elasticity, psi
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Reduction by Cold-Rolling, Per Cent
F16. 20.—Mechanical Properties of 4 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.40 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent

Fie. 21.—Mechanical Properties of 4 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.40 per cent
Nominal ready-to-finish grain size—0.075 mm
Nominal thickness—0.040 in.



Elongation, Per Cent; Rnckwell Hardness; and Stress, Kipsi(I000psi)

GOHN, GUERARD, AND FREYNIK ON PHOSPHOR BRONZE 41

6
120 24 X 10
/o Tensile, Strength
150 )-1 Yield Strength ot —22
K .7 102% Offset
/’,
00 et [ Rackwell "8" 20
-
7 T Hardness
v
ey
90 e 1’,’ I8
7~ / Yield Strength of
7~ /7 #001% Offset
| ._,—_jLﬁ ’ . Rockwell "30T"
80 A — i Hordness —————|16
//-ﬂ -— <
= | Modulus of Elosticity
_~7A | Proportianol Limit
= 14
12
10
8
-¥ | Fatigue Strength at
108 Cycles
6
4
2
1% % Elongotian in
\Tx 2 inches
o] I o]
o] 10 20 30 40 50 60 70 80 90

Reduction by Cold-Rolling, Per Cent

F16. 22.—Mechanical Properties of 5 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.40 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress, psi(})
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F16. 23.—Fatigue Characteristics of Electrolytic Tough Pitch Copper Strip.

Nominal ready-to-finish grain size—0.0356 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress, psi(t)
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F1c. 24.—Fatigue Characteristics of Electrolytic Tough Pitch Copper Strip.
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Maximumum Bending Stress, psi(t)
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F16, 25.—Fatigue Characteristics of 0.5 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain gize—0.085 mm
Nominal thickness—0.040 in.
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Moximum Bending Stress, psi ()
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F16. 26.—Fatigue Characteristics of 0.5 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress, psi (£)
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F1e. 27.—Fatigue Characteristics of 1 per cent Tin Phosphor Bronze Strip.

Nominal Phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress, psi(+)
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F1e. 28.—Fatigue Characteristics of 1 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in,
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Maximum Bending Stress, psi(*)
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Fic. 29.—Fatigue Characteristics of 2 per cent Tin Phosphor Bronze Strip.

Nominal ready-to-finish grain size—0.035 mm

Nominal phosphorus eontent—0.05 per cent

Nominal thickness—0.040 in.
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Maximum Bending Stress, psi(+)
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F16. 30.—Fatigue Characteristics of 2 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress, psi(t)
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F16. 31.—Fatigue Characteristics of 3 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Maximum Bending -Stress, psi(+)
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F1c. 32.—Fatigue Characteristics of 3 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress, psi(+)

50,000 80,000
Alioy and Temper Allay ond Temper
5-0 5-2
40,000 50,000
20,000 fese ] 40,000 -
— R~
00 3 . 9
20,000 30,000 R Sl - I
10,000 20,000
0 J R LLpt Ll 40,000 Llalall I L] ] Pl
5-4 5-6
80,000 80,000
\\
N \o;
50,000 Iy \ 50,000 \
N\‘ - S92 o
40,000 St 40,000 <[
wera ) 2 A T o o b
30,000 2 %> 30,000 X "ﬁ’
5
20,000 L lall RN L1 20,000 ot Ll ! Ll ] 111
5-8 \\ 5-10 © Single Specimen
A Average
60,000 60,000 ;
! ’ A N —» No Failure
gD \O\ N ——~—=—Average Curve
50,000 ~== 50,000 \‘ < Minimum Curve
g W X
2, o
40,000 S o o 40,000 o
S~~~ Bt == o 5 oL X P T A
30,000 f: 30,000
s
20,000 ] 11y bt L blilh 56000 sl [ NN ! 11y
109 108 w07 108 105 106 107

P2

u-; L 1S

Number of Cycles-ta-Faoilure
F16. 33.—Fatigue Characteristics of 4 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress, psi (%)
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F16. 34.—Fatigue Characteristics of 4 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress, psi{)
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F16. 35.—Fatigue Characteristics of 5 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.0356 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress,psi ()
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F1e. 36.—Fatigue Characteristics of 5 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in,
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Maximum Bending Stress,psi (%)
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Fic. 37.—Fatigue Characteristics of 8 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress, psi (%)
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F1c. 38.-—Fatigue Characteristics of 8 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0,015 mm
Nominal thickness—0.040 in.
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Maximum Bending Stress, psi (%)
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F1c. 39.—Fatigue Characteristic of 10 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Fic. 40.—Fatigue Characteristics of 10 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm
Nominal thickness—0.040 in.
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F1c. 41, —Fatigue Characteristics of 3 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.40 per cent
Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Fi1c. 42, —Fatigue Characteristics of 4 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.40 per cent
Nominal ready-to-finish grain size-—0.036 mm
Nominal thickness—0.040 in.
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F1c. 43.—Fatigue Characteristics of 4 per cent Tin Phosphor Bronze Strip.

Nominal

phosphorus content—0.40 per cent

Nominal ready-to-finish grain size—0.075 mm

Nominal thickness—0'040 in.
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F16. 44 —Fatigue Characteristics of 5 per cent Tin Phosphor Bronze Strip,

Nominal phosphorus content—0.40 per cent
Nominal ready-to-finish grain size—0.035 mm

Nominal thickness—0.040 in,
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F16. 45.—Comparison of Fatigue Characteristics of Electrolytic Tough Pitch Copper Strip.
Nominal thickness—0.040 in.
(e) Nominal ready-to-finish grain size—0.035 mm.
(b) Nominal ready-to-finish grain size—0.015 mm.
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F1c. 46.—Comparison of Fatigue Characteristics of 0.5 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus econtent—0.05 per cent

Nominal thickness—0.040 in.

(a) Nominal ready-to-finish grain size—0.035 mm,
(b) Nominal ready-to-finish grain size—0.015 mm.
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F1c. 47.—Comparison of Fatigue Characteristics of 1 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal thickness—0.040 in.
(a) Nominal ready-to-finish grain size—0.035 mm.
(b) Nominal ready-to-finish grain size—0.015 mm.
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(b)

F16. 48.—Comparison of Fatigue Characteristics of 2 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent

Nominal thickness—0.040 in.
(a) Nominal ready-to-finish grain size—0.035 mm.
(b) Nominal ready-to-finish grain size—0.015 mm.
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(c)

Fi6. 49.—Comparison of Fatigue Characteristics of 3 per cent Tin Phosphor Bronze Strip.

Nominal thickness—0.040 in.

(@) Nominal ready-to-finish grain size—0.035 mm, Nominal phosphorus content—0.05 per cent.
(b) Nominal ready-to-finish grain size—0.015 mm, Nominal phosphorus content—0.05 per cent.
(¢) Nominal ready-to-finish grain size—0.035 mm, Nominal phosphorus content—0.40 per cent.
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(b)

F1e. 50.—Comparison of Fatigue Characteristics of 4 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent.

Nominal thickness—0.040 in.

(a) Nominasl ready-to-finish grain size—0.0356 mm.
(b) Nominal ready-to-finish grain size—0.0156 mm.
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Fie. 51.—Comparison of Fatigue Characteristics of 4 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—~0.40 per cent.
Nominal thickness—0.040 in.

(@) Nominal ready-to-finish grain size—0.035 mm.

(b) Nominal ready-to-finish grain size—0.075 mm.
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(c)
F16. 52.—Comparison of Fatigue Characteristics of 5 per cent Tin Phosphor Bronze Strip.
Nominal thickness—0.040 in.
(a) Nominal ready-to-finish grain size—0.085 mm, Nominal phosphorus content—0.05 per cent.
(b) Nominal ready-to-finish grain size—0.016 mm, Nominal phosphorus content—0.05 per cent.
(¢) Nominal ready-to-finish grain size—0.035 mm, Nominal phosphorus content—0.40 per cent,
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Fic. 53.—Comparison of Fatigue Characteristics of 8 per cent Tin Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent.
Nominal thickness—0.040 in.
(a) Nominal ready-to-finish grain size—0.035 mm.
(b) Nominal ready-to-finish grain size—0.015 mm.
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(b}
F16. 54.—Comparison of Fatigue Characteristics of 10 per cent Tin Phosphor Bronze Strip.
Nominal phosphorus content—{0.05 per cent.
Nominal thickness—0.040 in.
(a) Nominal ready-to-fiinsh grain size—0.035 mm.
() Nominal ready-to-fiinsh grain szie—0.015 mm.
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Fic. 55.—Effect of Variation in Tin Content on the Tensile Strength of Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent.
Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.
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Fic. 56.—Effect of Variation in Tin Content on the Tensile Strength of Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent.
Nominal ready-to-finish grain size—0.015 mm.
Nominal thickness—0.040 in,
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Reduction by Cold—Rolling, Per Cent
F1e. 537.—Effect of Variation in Tin Content on the Proportional Limit of Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent.
Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.
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F16. 58.—Effect of Variation in Tin Content on the Proportional Limit of Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent,
Nominal ready-to-finish grain size—0.015 mm,
Nominal thickness—0.040 in.
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Reduction by Cold—Rolling, Per Cent
Fi6. 59.—Effect of Variation in Tin Content on the Yield Strength at 0.01 per cent Offset of
Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent.
Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.
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Reduction by Cold—-Rotling, Per Cent

Fic. 60.—Effect of Variation in Tin Content on the Yield Strength at 0.01 per cent Offset of
Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm,
Nominal thickness—0.040 in.
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F16. 61.—Effect of Variation in Tin Content on the Yield Strength at 0.2 per cent Offset of
Phosphor Bronze Strip.
Nominal phosphorus content-—0.05 per cent

Nominal ready-to-finish grain size-—0.035 mm.
Nominal thickness 0.040 in.



GonN, GUERARD, AND FREYNIK ON PHOSPHOR BRONZE 81

‘30)(103
120 Per Cint Tin
10
-38
,//'E
S
c,‘g’:/ / 5
100 % pa 8l
’/// /K "’i' N
1 S
”

90 Z o fad 3
A
’

/ d
2

80 v ,9/ "
3 / / / P
- o/ // ~
£ - |l
3 y/al v e

70 v/ o v 7 —="
8 / e E |
d 7 Lo -7\ 7
o 3 e - S 2
3 1 """
= 60 1% / "_r L
L= p -
| g -0

’ -
o 50 /'~ e e
2 VA P
> g '/V /—/
”~
w0 e’
? | /’

30?

20

10

oo 10 20 30 40 50 60 70 80

Reduction bv Cold-Roiling, Per Cent

Fi16. 62.—Effect of Variation in Tin Content on the Yield Strength at 0.2 per cent Offset of
Phosphor Bronze Strip.
Nominal phosphorus eontent—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm.
Nominal thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent
F16. 63.—Effect of Variation in Tin Content on the Ductility of Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent

F16. 64 —FEffect of Variation in Tin Content on the Ductility of Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm.
Nominal thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent
F1c. 65.—Effect of Variation in Tin Content on the Rockwell “B”’ Hardness of Phosphor Bronze
Strip.
Nominal phosphorus content—0.05 per cent

Nominal ready-to-finish grain size—0.035 mm
Nominal thickness—0.040 in.
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Reduction by Cold—Rolling, Per Cent
F16. 66.—Effect of Variation in Tin Content on the Rockwell ‘‘B*’ Hardness of Phosphor Bronze
Strip.
Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm.
Nominal thickness—0.040 in.
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Reduction by Cold—Rolling, Per Cent
Fi¢. 67.—Effect of Variation in Tin Content on the Rockwell “30T” Hardness of Phosphor
Bronze Strip.
Nominal phosphorus content—0.05 per cent

Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.
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Reduction by Cold—Rolling, Per Cent
Fic. 68 —Effect of Variation in Tin Content on the Rockwell “30T” Hardness of Phosphor
Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm.,
Nominal thickness—0.040 in.
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Reduction by Cold—Rolling, Per Cent

(b)
Fi16. 69.—Efiect of Variation in Tin Content on the Modulus of Elasticity of Phosphor Bronze
Strip.
Nominal phosphorus content—0.05 per cent
Nominal thickness—0.040 in.
(a) Nominal ready-to-finish grain size—0.035 mm.
(b) Nominal ready-to-finish grain size-——0.015 mm,
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Reduction by Cold-Rolling,Per Cent

(b)

F1c. 70.—Effect of Variation in Tin Content on the Bending Fatigue Properties of Phosphor
Bronze Strip at 10% Cycles of Reversed Stress.
Nominal phosphorus content—0.05 per cent
Nominal thickness—0.040 in.
(a) Nominal ready-to-finish grain size—0.035 mm.
(b) Nominal ready-to-finish grain size—0.015 mm.
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Fic. 71.—Mechanical Properties of Annealed Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm.

Nominal thickness—0.040 in.
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F16. 72.—Mechanical Properties of Annealed Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm.
Nominal thickness—0.040 in.
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F16. 73.—Mechanical Properties of Half-Hard Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain sizse—0.035 mm.

Nominal thickness—0.040 in.

Modulus of Elasticity, psi



Elongation Per Cent; Rockwell Hardness; ond Stress, Kipsi ({000 psi)

<4
O
 prp—

GoHN, GUERARD, AND FREYNIK ON PHOSPHOR BRONZE 93

PY PR

~
e P

El of _lie
L\ asticity
e z Rockwell “30T"

Hardness
‘\q» Yield Strength

7 P = at 0.2% Offset | 14
a. //’T | ,
60 7 o A - E—— 12
/) ”~
" % Yield Strength
‘/ / 28 i A ~ of 0.01% Offset
solf 2 t / e T~ 0
/2 7 A ’/k ~~<4 Proportional
4 J/ Limit
4
) i |
8

% Elongation

¥in 2 inches
;/—-ijuhgue —6

Tin, Per Cent

3ol > y
/N ‘ d v, )](/ St;ength ot
) \—V_/ // 10% Cycles
20} ! L y/ a
X /
X
/
Y \x/
10 ‘ 2
| |
0 | 0
o] 1 2 3 4 5 6 7 8 9 10 11 12

Fr6. 74.—Mechanical Properties of Half-Hard Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm.
Nominal thickness—0.040 in.
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Fic. 75.—Mechanical Properties of Hard Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent

Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.
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F16. 76.—Mechanical Properties of Hard Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent

Nominal ready-to-finish grain size—0.015 mm.

Nominal thickness—0.040 in.
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Frc. 77.—Mechanical Properties of Extra-Hard Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent,
Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.
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F1c. 78, —Mechanical Properties of Extra-Hard Phosphor Bronze Strip.
Nominal phosphorus content—0.05 per cent

Nominal ready-to-finish grain size—0.

Nominal thickness—0.040 in.

015 mm,
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Tin, Per Cent

F16. 79.—Mechanical Properties of Spring Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.

Madulus of Elasticity, psi

120 ' 24 x 108
Tensile
Strength
110 = 22
e Yield Strength
/ P ot 0.2% Offset
”'
100 AL 4"/ ——CIRockwell “B" |,/
e e A— ] Hardnhess
—
90 / 7\‘ 18
| Rockweil "30T"
/ i Hardness
o . e ~-——J_,.—- —— "0 Yield Strength
0 . s at 0.01% Offset|16
.
P
L | ”_,..A ro&::iftlonul
70 w4 _—;i T =¥ Modulus of
/I/ /4 == Elasticity —1'4
U4 "
Y '
8/ -
-
60 /4 / 7]
VI / Vadl - 12
i’ 7
e
/A !
S/ ‘
50 / 4 i
V4 10
/
/
fa¥ /’
S A
40
v A 8
A N—t——t—y
sol Ly < Fatigue
# ‘f" Strength at &
/ p—
A /" 108 Cycles
i
[ ;
20 ; a
|
i
{ |
10 f } 2
‘ . % Elongation
| % gatio
X— | )‘( . )L__—__——-—""x in2 inches
0 1 2 3 4 5 6 7 8 9 10 11 12



1

i ond Stress, Kipsi (1000 psi)

Elongation, Per Cent; Rockwell Hordness

GonN, GUERARD, AND FREYNIK ON PHOSPHOR BRONZE

99

Modulus of Elosticity, psi

20 24x106
H T T
i | Tensile
i ' Strength
110 Y g Yield Strength |
= _1==""Pat 02% Offset 122
-
/ -
"
/.—" Rockwell "B"
100 o aile . = "Hordness _|,,
/;3’/.,,——- [
30 18
Rockwell “30T"
- —— Hardness
- E——— ™=
80) A - Yield Strength |ig
- ~ at 0.0 ff
ST S5, 2575
\‘_
— Modulus of
Z | W Y Elasticity
70 > + Proportional —|*
/ ’ T R e Limit
i _ :L——" 'y
,'
&0 e 12
(/
A i
/ '
/ ; 10
/
J
U4
/
8
/l!\ Fatigue Strength
y VL ot 10® Cycles
: |
20! ] ﬁl 4
A 4 |
10 ; 2
| .
! % Elongation
x } ‘ X =" "in 2 Inches
3 T X - x X | X ‘
o l | : ! ! i o
) 1 2 3 4 ) 6 7 8 9 10 1 12

Tin, Per Cent

F16. 80.—Mechanical Properties of Spring Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.015 mm.

Nominal thickness—0.040 in.
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Fic. 81.—Mechanical Properties of Extra-Spring Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.
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Fic. 82.—Mechanical Properties of Extra-Spring Phosphor Bronze Strip.

Nominal phosphorus content—0.05 per cent
Nominal ready-fo-finish grain size—0.015 mm.
Nominal thickness—0.040 in.
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Reduction by Cold-Rolling, Per Cent

80

Fic. 83.—Effect of Phosphorus Content on the Mechanical Properties of 3 per cent Tin Phosphor

Bronze Strip.
Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.
0.05 per cent, O———O

Nominal phosphorus content {0.40 per cent, @— ——@
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Reduction by Cold-Rolling, Per Cent

Fic. 84.—Effect of Phosphorus Content on the Mechanical Properties of 4 per cent Tin Phosphor
Bronze Strip.
Nominal ready-to-finish grain size—0.035 mm.
Nominal thickness—0.040 in.
0.05 per cent, Q———u-—uQ

Nominal phosphorus content {0_40 per cent, ® —— —@
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Reduction by Cold-Rolling, Per Cent

F16. 85.—Effect of Phosphorus Content on the Mechanical Properties of 5 per cent Tin Phosphor
Bronze Strip.

Nominal ready-to-finish grain size—0.035 mm.,
Nominal thickness—0.040 in.
0.05 per cent, O————0O

Nominal phosphorus content 0.40 per cent, @———@
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Redugtion by Cold-Rolling, Per Cent

F16. 86.—Effect of Grain Size on the Mechanical Properties of Electrolytic Tough Pitch Copper
Strip.
Nominal ready-to-finish grain size—0.030 mm,
Nominal thickness—0.040 in.
O———0 0015mm, @ ———@
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Reduction by Cold-Rolling, Per Cent
Fic. 87.—Effect of Grain Size on the Mechanical Properties of 0.5 per cent Tin Phosphor Bronze
Strip.
Nominal phosphorus content—0.05 per cent
Nominal thickness—0.040 in.

Nominal ready-to-finish grain sue{gg?g m’ 9____,__2
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Reduction by Cold-Ralling, Per Cent
Fic. 88.—Effect of Grain Size on the Mechanical Properties of 1 per cent Tin Phosphor Bronze
Strip.

JAY

Nominal phosphorous content—0.05 per cent.
Nominal thickness—o.o;so in. o

. . . o §0.035 mm, OQe———0O

Nominal ready-to-finish grain m{0.015 mm, @-———g
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Reduction by Cold-Rolling, Per Cent
S Fic. 89.—Effect of Grain Size on the Mechanical Properties of 2 per cent Tin Phosphor Bronze
trip.
Nominal phosphorous content—0.05 per cent.
Nominal thickness—0.040 in.

Nominal ready-to-finish grain size {835’2 3::’ 2__2
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Reduction by Cold-Rolling,Per Cent

F16. 90.—Effect of Grain Size on the Mechanical Properties of 3 per cent Tin Phosphor Bronze
Strip.
Nominal phosphorous content—0.05 per cent.
Nominal thickness—0.040 in.

Nominal ready-to-finish grain size gg:*llg 2;1, 2___—_2
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Reduction by Cold-Rolling, Per Cent
Fic. 91, —Efiect of Grain Size on the Mechanical Properties of 4 per cent Tin Phosphor Bronze
Strip.
Nominal phosphorous content—0.05 per cent.
Nominal thickness—0.040 in.

Nominal ready-to-finish grain size ggﬁg ,I:;l' (.)*__»—(.)
¢ ] —
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Reduction by Cold-Rolling, Per Cent

F1c. 92, —Effect of Grain Size on the Mechanical Properties of 5 per cent Tin Phosphor Bronze
Strip.
Nominal phosphorous content—0.05 per cent.
Nominal thickness—0.040 in.
0.035 mm, O———QO

Nominal ready-to-finish grain size {0 015 mm, g———@
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Reduction by Cold-Rolling, Per Cent
Fic. 93.—Effect of Grain Size on the Mechanical Properties of 8 per cent Tin Phosphor Bronze
Strip.
Nominal phosphorous content—0.05 per cent.
Nominal thickness—0.040 in.

) . . [0.085 mm, O———O
Nominal ready-to-finish grain size {0.015 mm, @————@
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Reduction by Cald-Ralling, Per Cent

S Fic. 94.—Effect of Grain Size on the Mechanical Properties of 10 per cent Tin Phosphor Bronze
trip.
Nominal phosphorus content—0.05 per cent.
Nominal thickness—0.040 in.
0.035 mm, O—————O

Nominal ready-to-finish grain size {0 010 mm. © °
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Reduction by Cold-Rolling, Per Cent

s Fi6. 95.—Effect of Grain Size on the Mechanical Properties of 4 per cent Tin Phosphor Bronze
trip.

Nominal phosphorus content—0.40 per cent.
Nominal thickness, 0.040 in.

Nominal ready-to-finish grain size {gggg !I;:.?' 9
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