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3. QUALITY
Plates and strips shall have good workmanship, uniform quality and have no detrimental defects.
3.1 Chemical composition
The chemical compositions shall be as shown in Tables 2 through 4.

Table2 Chemical composition of copper

Material Chemical composition (%)
P
Tough pitch copper -
99.90 min. 0.004 0 0.015
Phosphorus deoxidized copper 0.015 to 0.040
' 0.004 to 0.040

Table 3 Chemical composition of brass

| Chemical composition {%)
Material Alloy No.

-“ Zn
Brass m

Remainder
Free-cutting m
brass o

Table 3-1 Chemical composition of high strength brass

Material | Alloy N - Chemical composition (%)

eria oy No.

__ cu |z [ A | N [F | si [ M | P | otes
High-

strength | CN6A83 62:40(;0 Remainder MM Cr: 0.10t0 0.25
brass |

High- _

brass - |

Table 4 Chemical composition of bronze

Chemical composition (%)
Sn+P+Cu

Material Alloy No.

Phosphor bronze type 1 C5101
Phosphor bronze type 2 C5191
Phosphor bronze for springs | C5210

0.03100.35
0.03 t0 0.35
0.03t0 0.35 99.7 min.

99.5 min.
55107.0

7.0t0 9.0

3.2 Mechanical properties

3.2.1 Mechanical properties of plates and strips

Mechanical properties shall be as shown in Table 5 through Table 6.
No cracking shall occur during the bend test. The bend test is applicable only if requested by the Buyer.
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Table 5 (Continued)

Tensile test Bend test Hardness test

Tensile
Grade Thickness strength
mm MPa

Alloy | Temper
No. grade

Thick-
ness
mm

Thick- | Vickers
ness HV
mm |} (0.5 min.)

Inside
radius

C2680P-O

Over 1 to 30 incl. Close

contact

40 min.
C2680R-O

I Over 1 to 30 incl. m

1/aH C2680P-1/4H m 325 t0 410 0.5 x 25 10 125
Co680R-14H | 03103 thickness °

C2680

sy | 22580P-1/2H 031020 | 35510440 1x 85 10 145
C2680R-12H | 03103 thickness ?
C2680P-H 410 to 540 S
coes0RH | 0303 i
CosB0PEH | 031010

145 min.

CostoREH | 03103 o

Tempe1r grade symbol: O = Soft, H = Hard, 1/4 H = 1/4 Hard, 1/2 H = 1/2 Hard, EH = Extra Hard
Note ('): Close contact shall be when the inside radius is essentially zero and the bend angle is 180°.

Table 5-1 Mechanical properties of bronze

Ap!:gy TB::E:I’ Grade - Tensile Vick
| 9 Thickness strength | Elongation | Thickness | Inside | Thickness P
mm MPa % mm radius mm (0.5 min.)
C5101P-O Close
C5101R-O contact -
C5101P-1/4H 0.5 x .
V4R | c5101R-1/aH mm thickness 70 min.
C5101 C5101P-1/2H .
C5101R-1/2H 110 min.
C5101P-H . 2 X .
“ C5101P-EH .
C5101R-EH 150 min.
C5191P-0O .
C5191P-1/4H 1x .
C5191 C5191P-1/2H . .
1/72H | ~ey 91R-1/2H 490 min. 20 min. m 140 min.
C5191P-H . .
“ C5191P-EH .
C5191R-EH _ 185 min.

Temper grade symbol: O = Soft, H = Hard, 1/4 H = 1/4 Hard, 1/2 H = 1/2 Hard, EH = Extra Hard
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3.2.3 Mechanical properties of tubes

Mechanical properties of seamless tubes shall be as shown in Table 8, and mechanical properties of
welded tubes as shown in Table 9.

Table 8 Mechanical properties of seamless brass tubes

Tensile test Hardness test
' Rockwell hardness
Alloy |Temper| . .- Outside | Wal ;f::;'; cloncation | Wal
No. grade diameter | thickness MP E/ thickness
mm | mm a ° mm HR30T HR15T HRF

e o [ww
Ci1201T-OL

C1220T-OL _m 35 max.

C1201T-1/2H -

C1220 VeH | c1220T-1/2H -

|C1201T-H Over 25 to 0.9 to 4
C1220T-H 90 incl. '

| '
Come [ |~ |-
- 410250 | 0.3t015 | 275 min. = 50 max
. . max. -
. ) N T
C2600 .
o e o s ] 2 | | |
250 incl.
e R ] |
250 incl.
— T T
' owos |~ | = [ eomm
o owos | - | - [wmm
C2700 .
ST o ] ™ | || - | -
_ fSbing. | 201010 | 385 min.
i icnr R e e
250 incl.

Temper grade symbol: O = Soft, OL = Light annealed, H = Hard, 1/2 H = 1/2 Hard
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4.1.2 Standard dimensions of plates of C5101, C5191 shall be as shown in Table 11.

Table 11 Standard dimensions of bronze plates
| Unit: mm

ﬂ 1,200
Thickness 180 365

0.1

0.12
0.15
0.2
0.2
0.25
0.3
0.35
0.4
0.45
0.5
0.55
0.6
0.65
0.7
0.8
0.9

1

1.2
1.5

1.8
2

2.3
2.5
3
3.2
4
4.5
5

OQIOI0I00I0I0I0|I010 100100100 [OIO[O0] |
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4.2 Standard dimensions of bars

4.2.1 The standard dimensions of free-cutting brass bars (C3602 and C3604) and high-strength brass bar
(CN6A83, CN6B83) shall be as shown in Table 13.

Table 13 Standard dimensions of brass bars
Unit: mm

|
| |
i o MLM . HM .
A( 3

s o | - | -]w o ]| -

16
3.5 | 17
y |
4.5
5
5.5
6
7
8
9
10
11
12
13
14
16

Ho

-k
0

b
O

H
-

— e ——_——— s —— -

mamm s . am..an

N
-.,J
~J
-

—_—_—_—_-—_—_——

—_— e —— . —— e == —_— - JE—— PP R— [ ;o = [ —— e i —— .-

Note (1): A is diameter for round form, side for square, and Opposed sides distance for hexagon.
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4.3.2 Standard dimensions for welded tubed (C2600, C2680) shall be in accordance with Table 15.
Table 15 Standard dimensions of welded brass tubes

Wall thick-
ness 06
Diameter IH
4

5
6
6.4

8
9.5
12.7
14
16
15.8
16
19
20
22

25
25.4
26
28
31.3
32
35
38.1
40
45
50
50.8
60

65
76.2

O

o
u\I

-
W

O

O
O

Remark: Thick lines indicate the manufacturing range and “O” marks indicate the standard dimension.

5. DIMENSIONAL TOLERANCE

5.1 Dimensional tolerance of plates and strips

5.1.1 Thickness tolerances of tough-pitch copper plates (C1100), phosphor deoxidized copper plates

(C1221) and brass plates (C2600 and C2680) shall be as shown in Table 16.

-13 -
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5.1.3 Width tolerances of tough-pitch copper plates (C1100), phosphor deoxidized copper plates (C1221)
and brass plates (C2600 and C2680) shall be as shown in Table 18.

Table 18 Width tolerances of copper and brass plates

Unit: mm
— Tolerance of thickness for shearing machine | Tolerance of thickness for saw
cut cut
1 000 max. Over1,900 to Over 2,5_00 to 200 to Over 1,5_00 to
Thickness 2,500 incl. 4,000 incl. 1,500 2 500 incl.
. +10 +15 +1.2%
, 0 0 +2 +3
Overzstotesing | - | - | -

Remark: When the tolerance of saw cutting is designated to (+) or (-) only, the value of above shall be
doubled.

5.1.4 Tolerance of tough-pitch copper strips (C1100), phosphor deoxidized copper strips (C1201, C1221) and
brass strips (C2680) shall be as shown in Table 19,

Table 19 Width tolerances of copper and brass strips
Unit: mm

w Over 100 to | Over 200 to | Over 300 to | Over 600 to
Thickness 200 incl. { 300 incl. 600 incl. 700 incl.

011005 Tos
Over 05 02 indl 208
Over 2103 inc 208

Remark: When the tolerance is designated to (+) or (-) only, the value of above shall be doubled.

5.1.5 Length tolerances of touch-pitch copper plates (C1100), phosphor deoxidized copper (C1221) and
brass plates (C2600 and C2680) shall be as shown in Table 20.

Table 20 Length tolerances of copper and brass plates

Unit: mm
Tolerance
Over 2,000to | Over 3,500 to Over 5,000 to
Thickness 2,000 max. 3,500 incl. 5,000 incl. 7.000 incl.
0.1 t0 0.8 - +10 —

+10 +15

Over 0.8 to 8 incl.

+15 | +20

Over 8 to 125 incl. +25 +30

-15 -
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