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NS Enterprises is a trusted manufacturer and supplier of
premium non-ferrous metal products and casting solutions,
serving diverse industrial applications across India and global

markets since 1984.

Non-Ferrous Material Grades
& Specifications

With decades of metallurgical expertise and a

well-organised production setup, we manufacture
non-ferrous castings that comply with internationally
recognised material standards and stringent industrial requirements.

This booklet serves as a technical reference to the non-ferrous material
grades produced by NS Enterprises, covering ASTM, DIN, IS, SAE, and other
global specifications to support accurate and reliable material selection.




All products are manufactured and supplied in all grades as per international and
national standards including:

ASTM (American Standard) 1 i AN
———
Copper Alloys [ cw ] sw | w[aw [ e[ m ] P T amw] s [aa]s] n
Aluminum Bronze . .
C60800 Rem. - 0.1 - 0.1 . . 5-6.5 . -
C61000 Rem. . 0.02 0.2 05 - . 6-8.5 - 0.1 -
C61300 Rem. | 0205 | 0.01 0. 2-3 0.15 0015 | 675 0.2 0.1 - - -
C61400 Rem. - 0.01 0.2 1.5:3.5 . 0.015 6-8 1 - - - -
C61500 Rem. . 0.015 . . 1822 - 7.7-83 - - - . -
C61550 Rem. 0.05 0.05 - 0.2 1525 - 5.5-6.5 1 - - . -
C61800 Rem. - 0.02 002 | 0515 - - 8.5-11 - 0.1 - - -
C61900 Rem. 0.6 0.02 08 345 . - 8.5-10 - -
C62200 Rem. . 0.02 0.02 342 . - 112 . 0.1
C62300 Rem. 0.6 - . 2-4 1 . 8.5-10 0.5 0.25 - -
C62400 Rem. 0.2 - 245 . - 10-11.5| 03 0.25 - -
C62500 Rem. - - - 3555 - - 125-135] 2 - - - -
C62580 Rem. . 0.02 0.02 35 - . 12-13 - 0.04
C62581 Rem. - 0.02 0.02 35 - - 13-14 - 0.04 - - -
C62582 Rem. - 0.02 0.2 35 - - 14-15 - 0.04 - - -
C63000 Rem. 0.2 - 0.3 2-4 4-55 - 9-11 15 025 -
C63010 78 Min 0.2 - 03 235 | 4555 - 9.7-109| 15 - - -
C63020 745Min| 025 0.03 03 4.5.5 42-6 - 10-11 1.9 - - -
C63200 Rem. - 0.02 T : 3.5_-@_.}_ 4-48 - 8795 | 122 0.1 - -
C63280 Rem. |- - 0.02 - 35 £55 - 8595 | 0.6-35 -
C63380 Rem. - 0.02 0.15 24 1.5-3 - 7-8.5 11-14 0.1
C95200 86 Min - - - 2.5-4 - - 8.595 . -
C95210 86 Min 0.1 0.05 0.5 254 1 - 8.59.5 1 0.25 -
C95220 Rem. - - . 254 25 - 95105| 05 - -
C95300 86 Min - - - 0.8-1.5 - - 91 - - - -
C95400 83 Min - - - 3.5 15 - 10-11.5 05 - - - -
C95410 83 Min - - - 35 1.5-2.5 . 10-11.5) -05 - - - -
C95420 83.5 Min . - - 245 05 - 10512 05 - - - -
C95500 78 Min - . - 35 355 - 10-11.5| 35 . - -
C95510 78 Min 0.2 . 03 235 | 4555 - 9.7-109] 15 . - -
95520 745Min| 025 0.03 03 455 | 426 - [10.511.5] 1.5 0.15 - -
C95700 71 Min . - . 24 153 - 7-85 11-14 0.1 - -
C95710 71 Min 1 0.05 05 24 1.53 - 7-85 11-14 0.15 - = =
C95720 73 Min 0.1 0.03 0.1 1535 36 - 6-8 12:15 0.1 - - -
C95800 ) 78 Min - 0.03 - 3545 4.5 . 8595 ] 0815 0.1 - -
C95810 79 Min - 0.1 0.5 3.54.5 4.5 - 8595 | 0815 0.1 . . 3
C95820 77.5Min| 02 0.02 02 4.5 4558 - 910 15 0.1 . - .
C95%00 Rem. . . . 3.5 05 . 122135 15 -
@ N.S.
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ASTM (American Sténdard)

Copper Alloys o [ sw [ [ own | e [ m ]| [ au|[mww] s [s][s] m
Tin Bronze :

C89320 87.91 57 0.09 1 0.2 1 03 0.005 - 0.005 | 035 | 0.08 4-6
C40820 94 Min | 125 | 002 {0225 - 0.1-05 | 005

C50100 Rem. | 0508 | 0.05 - 0.05 - 001005

C50200 Rem. | 115 | 0.05 - 0.1 . 0.04 . . - - - -
C50500 Rem. | 1.7 | 0.05 0.3 0.1 - 003035

C50510 Rem. 1-15 - |oa0as] - 01504 [002007| - - - - - -
C50580 Rem. 1117 | 0.05 0.3 | 00502 00502 {0.01035| - . - - -

C50590 Rem. | 0515 | 0.02 05 00504 - 002015 - -

C50700 Rem. 152 | 0.05 - 0.1 : 03 - -

C50705 Rem. 152 0.02 0.5 0.1-04 - 0.04-0.15 . - - - v -
C50710 Rem. 1.7-2.3 - - . 0..04 0.15

C50715 Rem. | 1723 | 0.02 - |005015] - |003004] - . - - - -
C50725 Rem. | 1525 | 002 | 153 |00502] - |002006

C50780 Rem. | 17.23 | 005 0.3 |[00502] 00502 001035 - - - . - -
C50900 Rem. | 2538 | 0.05 0.3 0.1 . 0.03-0.3 - . - . -

C51000 Rem. | 4258 | 0.05 0.3 0.1 - 0.03-0.35 - -

C51080 Rem. | 48-58 | 0.05 0.3 0.05-0.2 | 0.05.02 | 0.01-0.35 - - - - - -
C51100 Rem. | 3549 | 0.05 0.3 0.1 - 0.03-0.35 . - - - -

C51180 Rem. | 3549 | 0.05 0.3 00502 00502 |0.01-035( ; - - -

C51190 Rem. | 365 | 0.02 - [005015) - |003005] ' - . . -

C51800 Rem. 4-6 0.02 . . - 0.10.035( 0.01 . - -

C51900 Rem. 57 0.05 0.3 0.1 - 0.3-0.35 - - - - - -
C51980 Rem. 5.5-7 0.05 0.3 |0.0502 | 00502 |0.01.0.35 . - - . - -
C52100 Rem. 79 0.05 | 02 0.1 - 003035

C52180 Rem. 79 005 | 03 0050200502 ]001-0.35 - - - - -

C52400 g Rem. 9-11 0.05 0.2 0.1 - 0.03-0.35 - - . -

C52480 Rem. 91 | 005 | 03 [00502] 00502] 01035 - - - - - -
C53400 Rem. | 35-58 (08-1.2] 0.3 0.1 - 0.03-0.35 . - - - - -
C53800 Rem. |13-1-13.9) 0.4-06 | 0.1 0.03 0.03 - - 0.06 - - - -
€89325 84-88 | 91 0.1 1 015 | 1 0.1 0.005 . 0005 | 05 | 008 | 2737
C89510 86-88 | 44 0.25 4-6 02 1 005 | 0.005 . 0.005 | 025 | 0.08 | 0515
89520 85.87 | 54 0.25 4.6 0.2 | 005 | 0005 - 0.005 | 025 | 0.08 | 1.6-2.2
C89530 84-89 | 354 0.2 7-9 0.3 1 0.05 0.01 - 0.01 0.2 - 12
89831 87-91 | 2.7:37 0.1 2-4 0.3 1 0.05 0.005 - 0.005 | 025 | 0.08 | 2737
C89833 87-91 46 0.1 2-4 03 1 005 | 0.005 - 0.005 | 0.25 | 0.08 | 1.7.27
89835 85-89 | 6715 0.1 2-4 0.2 415 01 0.005 - 0.005 | 035 | 0.08 | 1.7:27
89836 87-91 4.7 0.25 2.4 0.35 09 006 | 0.005 . 0005 | 025 | 0.08 | 1535
89837 84-88 | 34 0.1 6-10 03 1 005 | 0.005 - 0.005 | 025 | 0.08 | 0.7-1.2
C89844 83-86 35 0.2 7-10 0.3 1 005 | 0.005 - 015 | 0.25 | 0.08 24
C89940 64-68 3.5 0.01 35 0.7-2 20-23 | 0.1.0.15 | 0.005 - 0.15 02 | 005 4-5.5
C90300 86-89 | 759 0.3 35 0.2 1 005 | 0.005 - 0.15 | 02 | 005 -

@ N.S.
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~ASTM (American Standard)

)

“&:\'

Copper Alloys [ [ sw]mwm][ow]we [ ][ e JTalmw]s[s]s] wn
Leaded Bronze

C92410 Rem 68 |2535] 153 0.2 0.2 0.005 0.05 0005 | 025

C93400 82.85 79 7.9 0.8 0.2 1 0.5 0.005 0.005 05 | 008
C93500 83.86 43-6 810 2 0.2 1 0.05 0.005 0.005 0.3 0.08
C93600 79-83 6-8 1-13 1 0.2 1 0.15 0.005 0.005 | 055 | 0.08 -
C93700 7882 9.1 8-1 0.8 0.7 0.5 0.1 0.005 0.005 0.5 | 0.08
C93720 B3Min | 3545 7.9 4 0.7 0.5 0.1 0.5 - -
C93800 7579 | 6375 1316 0.8 0.15 1 0.05 0.005 0.005 0.8 0.08
C93%900 765195 5.7 14.18 1.5 04 08 0.15 0.005 0.005 0.5 | 0.08
C94000 69-12 1214 | 1416 0.5 0.25 0.50-1 0.05 0.005 0.005 05 | 0.08
C94100 7279 | 4565 1822 1 0.25 1 0.5 0.005 0.005 08 | 0.08
C94300 67-12 4.5-6 23.27 0.8 0.15 1 0.08 0.005 0.005 08 0.08 -
C94310 Rem. 15-3 | 27-34 0.5 0.5 0.25-1 0.05 0.5

C94320 Rem. 4.7 24.32 0.35

C94330 685.755| 34 21-25 3 0.7 0.5 0.1 0.5

C94400 Rem. 7-9 9-12 0.8 0.15 1 0.5 0.005 - 0.005 | 08 | 0.08
C94500 Rem. é-8 1622 1.2 0.25 1 0.05 | 0.005 0005 | 0.8 | 0.08
C98200 Rem. 062 | 21.27 05 0.7 0.5 0.1 - 0.5

C98400 Rem. 0.5 26-33 0.5 0.7 0.5 0.1 - - 05 -
C98600 60-70 0.5 30-40 0.35 -

C98800 565625 025 |[37.5-425] 0. 0.35 0.02

98820 Rem. 1.5 40-44 0.35 -

C98840 Rem. 1-5 44-58 0.35 - -
Brass

C21000 94-96 0.05 Rem, 0.05 -
C22000 8991 0.05 Rem. 0.05

C22600 86-89 0.05 Rem. 0.05 -

C23000 84-86 0.05 Rem 0.05 - 3 s

C23400 81-84 0.05 Rem. 0.05 - -

C24000 78.5-81.5 0.05 Rem. 0.05

C24080 78-82 0.2 Rem. 0.1 - " .
C25600 7173 0.05 Rem. 0.05 - ‘ -

C26000 68.5-71.5 0.07 Rem 0.05 .
C26130 68.5-71.5 0.05 Rem. 0.05

C26200 67-70 0.07 Rem. 0.05 -
C26800 64-68.5 0.15 Rem. 0.05 g
C27000 63-68.5 0.132 | Rem. 0.07

C27200 62-65 0.07 Rem. 0.07 = . 2
C27400 61-64 0.1 08 0.05 . :
C28000 59-63 03 Rem. 0.07 =

C31200 87.5-90.5 - 0.7-1.2 | Rem. 0.1 0.25 -
C31400 87.590.5 1.3-25 | Rem. 0.1 0.7 - - .

S N. S.
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ASTM (American Standard)

Copper Alloys [ cu [ sn [ e [an [ re [ mo | P [ [ mn] st [ s8] s |
Tin Bronze : o . bl PO dgse SE
C90200 9194 | 68 | 03 | o5 [ 02 | o5 [ 005 [ooos [ - [o00s| 02 oos| -
C90500 8689 | 911 | 03 | 13 [ 02 [ 1 [ o0s Jooos [ - [o00s] 02 [oos| -
90700 8890 | 1012 | 05 [ o5 [o1s | o5 | 03 [ooos [ - [oo0s| 02 [oos| -
C90710 Rem. [ 1012 | 025 | 005 | o1 | o1 Joos12[ooos [ - [o00s | 02 [oos | -
C50800 8589 | 1113 | 025 | 025 [ o5 [ o5 | 03 Jooos| - [oo0s | 02 Joos| -
C90810 Rem. [ 1113 | 025 | 03 [ 015 [ 05 fo1s08[ 0oos | - [ooos | 02 Joos| -
C90900 8689 | 1214 [ 025 [ 025 [ 015 [ 05 [ 005 Jooos | - [ooos | 02 [oos| -
C91000 8486 | 1416 02 | 15 | o1 | 08 | 0os [ooos | - |ooos | 02 Joos| -
C91100 8285 [ 1517 [ 025 | 025 [ 025 [ o5 | 1 [ooos | - |ooos| 02 [oos|[ -
C91300 7962 | 18-20 [ 025 | 025 | 025 [ 05 | 1 Jooos | - |ooos| 02 [oos| -
C91600 8689 |97-103] 025 | 025 | 02 [ 122 ] 03 Jooos| - |ooos | 02 | o0s
91700 8487 [1.3129 025 | 025 | 02 [ 122 ] 03 Jooos| - |ocos | 02 | o0s
92200 8690 | 5565] 12 | 35 [ o025 [ 1 [ oos [ooos | - [ o005 | 025|005
C92300 8589 | 759 | 031 | 255 [ 025 | 1 [ oos Jooos| . [ooos[o2soos| -
C92310 Rem. [7.585[0315 (3545 - | 0005 | 003 [ooos| - | - [ -
92400 869 | 911 [ 125 13 Joas | 1 | 005 [ooos | - | o005 | o025 | 005
C92500 8588 | 1012 | 115 | 05 | 03 o815 03 [ooos | - [ooos [ o025 [o0s| -
C92600 86-88.5|9.3-105] 0815]1325] 02 | o7 | 003 [eoos | - [ooos [ 025 [o0s| -
C92610 Rem. [95-105[ 03151728 015 | 1+ | - [ooos [ 003 Jooos | - | - | -
C92700 8669 | 911 [ 125 ] 07 [ o2 [ 1 | 025 [ooos [ - [oo0s [025|o0s| -
C92710 Rem [ 911 [ 46 [ 1 {02 [ 2 [ o1 Jooos| - [oo0s [o2s[oos| -
C92800 7882 | 1517 | 46 | 08 | 02 [ 08 | 005 0005 | - [o00s 025|005 | -
92810 7882 [ 1214 [ 46 [ 05 | 05 [os12] 005 [0oos | - | 0005|025 [ o005 | -
C92900 8286 | 911 [ 232 [ 025 [ 02 [284 | 05 [000s| - [oo00s | 025|005 | -
C93100 Rem [6585] 25 | 2 [o025 | 1 | 03 [ooos | - | ooos o025 005 -
C93200 81-85 [6375] 68 | 14 | 02 | 1 [ 015 [000s| - | o005 | o035 |o0s| -
Gun Metal A T S RS i e N Tl S e VRN
C83300 ] 12wl -] -] -Jews] -0 « T 5 s |3
C83450 8789 | 223 [1525]5575] 025 [0815] 008 | 0005 | - | 0005 | 025 | 008 | -
C83500 86-88 | 5565|3555 125 | 025 [ 051 | 008 [000s'| - | 0005 | 025 | 008 | -
C83600 848 | 436 | 457 | 436 | 025 [ 1 | 005 [0005s| - | o005 | 025|008 | -
C83800 82835[3542[5868] 558 [ 025 | 1 | 003 [000s | - | 0005 | 025 | 008 -
C83810 Rem | 235 [ 46 [7595[ o5 [ 2 | - fooos| = |00 [ - [ - [ -
C84200 7882 | 46 [ 23 [1096 | 04 [ 08 | 0os [0o0s| - |o000s| o025 |o008| -
C84400 7962 | 2535 68 [ 710 | 04 | 08 | 002 [oo0s| . [oo0s | o025 [o008| -
C84410 Rem [ 345 [ 79 [7n [ - [ v - oo | - [o2 | -] - | oos
C84500 77.792| 24 [ 6251004 [ 04 [ 1 [ 002 [0005| - | 0005|025 | 008
C84800 75767) 23 | 557 [ 1397 [ 04 | 1 | 002 [ 0005 | - | 0005|025 | 008
92210 86-89 | 4555[1725] 345 | 025 | 071 | 003 | 0005 | - | 0005 | 02 | 005
92220 ge88 | 56 [1525] 355 [ o5 [osifoos | - | - [ - | -1 -1 -
C54400 Rem. [3545[3545[1545] o0 | - |ooros| - | - <l 21 &

Above given data is for information only. We are not responsible for any deviation W.R.S

S N.S.
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"BS-1400

CopperAlloys | Cu [ s | p8 [ 2w

Aluminum Bronze

AB-1 Rem. 0.1 0.03 05 [1.5-3.5 1 - h.S-lO.E 1. 0.25 - - - . 03
AB-2 Rem. 0.1 0.03 05 | 4-55] 4-55 - 8.8-10] 1.5 0.1 - - - . 03
AB-3 Rem. | 01 | 0.03 | 04 [0.5-0.7| 0.1 - 6-64| 05 (224 ] - - - . 0.8
Tin Bronze and Ni Tin Bronze

CT1 Rem. | 9-1 0.25 | 0.05 - 0.25 | 0.15 - - - - - - - 0.8
C1-2 85-87.3[11.2.13| 0.2 0.4 0.15 | 1.5-2 | 0.05 | 0.01 0.2 0.01 | 0.1 [0.05 - . 0.8
G1(88/10/2) Rem. [9.5-10.5 1.5 [.75-2.75 0.15 1 . 0.01 - 0.02 | 0.2 - 1003 - 0.5
G3 Rem. | 6.5-7.5(0.1-0.5| 1.5-3 - 15.25-5.75| 0.02 | 0.01 0.2 0.01 | 0.2 - 0.02 - 0.5
G3wp Rem. | 6.5-7.5(0.1-0.5| 1.5-3 - [5.25:5.75| 0.5 0.01 0.2 | 0.01 | 0.2 - 0.02 - 0.5
PB1 Rem. | 10Min | 0.25 | 0.05 0.1 0.1 |0.5Min| 0.01 - 0.02 B - - - 0.6
PB2 Rem. | 11-13 0.5 0.3 0.15 0.5 10.15Min| 0.01 - 0.02 - - - - 0.2
PB4 Rem. | 9.5Min| 0.75 0.5 - 0.5 |0.4Min - - - - - B - 0.5
Gun Metal

LG-1 Rem. | 2:35 | 4.6 795 [ 05 2 0.03 | 0.01 - 0.02 10.25] 0.1 | 0.1 - 1
LG-2 Rem. | 4-6 4-6 4-6 0.5 2 - 0.01 - 0.02 - - 0.05 - 0.8
LG-4 Rem. | 6-8.05 [2:5-3.5] 153 | 0.2 2 - 0.01 - 0.01 | 0.25| - 0.05 - 0.7
Leaded Bronze / - :

LB-1 Rem. | 8-10 [13-17 1 - 2 0.1 - - 0.02 - - - - 03
LB-2 Rem. | 9-11 [8.5-11 1 0.15 2 0.1 0.01 - 002 | 0.5 - - . 0.5
LB-4 Rem. 4-6 8-10 2 - 2 0.1 - - 0.02 | 0.5 - - - 0.5
LB-5 Rem. 4-6 | 18-23 1 - 2 0.1 - - 0.01 | 0.5 - - - 03
LPB-1 Rem. | 6.5-85| 2-5 2 - 1 10.3-0.6 - - - - - B - 0.5
Brass’ s : o { ’
DCB 1 59-63| - | 0.25 | Rem. . - . 0.5 . s . . 5 Y
DCB 3 58-63 1 |0.5-2.5| Rem. 0.8 1 - 10.2.0.8) 0.5 | 0.05 - - - - 2
PCB 1 5760 05 [0.52.5] Rem. [ 03 | - - |os | - - =l & I = -85
SCB1 70-80| 1-3 2-5 Rem. | 0.75 1 - 0.01 - s * - - . 1
SCB3 63-70| 1-5 1-3 Rem. | 0.75 1 - 0.1 - - - - - - 1
SCB 4 60-63 ) 1-15 | 0.5 Rem. - - - 0.01 - - - - - - 0.75
SCB 6 83-88| - 0.5 | Rem. - - 5 5 a 2 . = - . 1
High Tensile Brass ; . : 2 g 3
HTB 1 55Min| 1 05 [ Rem. [0.7-2| 1 ]0.5-2.5|0.1-3| 0.1 . . . - E 0.2

HTB-3 55Min | 0.2 0.2 | Rem. |1.5-3.25] 1 3-6 | 1.5-4| 0.1 - - - - . 0.2

Cu Chromium v iis : :
o Ton] [ [~ [ - [ [ [ T [ [ [ Jwa

Cu Mn Aluminum

CMA 1 Rem. ] 005 | 05 2-4 (1.5-4.5| 0.05 |7.5-8.5|/11-15| 0.15 - . = : 0.3
CMA 2 Rem. 1 005 | 05 2.4 [1.54.5[ 005 | 859 |11-15] 0.5 - - - = 0.3
., N L] s L]
Above given data is for information only. We are not responsible for any deviation W.R.S € N T€ n PRI SES



Copper Alloys | co [ sn ] e [ an [ e [ mo | p | a | mn | st [ 5B [impuries
Aluminum Bronze 15:305-1981 v
AB-1 Rem. 0.1 0.03 0.5 |1.5-35 1 8.5-10.5 1 0.25 - 0.3
AB-2 Rem. 0.1 0.03 0.5 4.55 | 4-55 8.8-10 1.5 0.10 0.3
15:3091-1963
Al. Bronze [ Rem | . | [ - [a4s] - | - [onforos] - |- | -
15:8631-1977
Grode-) [ Rem [ 00 Joos | o5 Jass[ass] - [esr] 1 [ o1 [- |
Tin Bronze 15:1458-1945
Ph. Bz. Class-1 [ Rem. | 68 [ 05 [ 05 [ 03 | [0.406] 001 | [ - o1 ] o¢
15:28-1985
Phosphorus Bz (Grode-1) Rem. 6-8 0.25 0.5 0.3 0.7 0.3-0._5 0.01 0.02 0.1 1.2
Phosphorus Bz (Grode-2) Rem. | 10Min | 0.25 0.05 0.1 0.1 | 0.5Min | 0.01 0.02 0.6
Phosphorus Bz (Grode-3) Rem. |6.5-85] 2-5 2 1 0.3Min - - 05
Phosphorus Bz (Grode-4) Rem. 9-1 0.25 | 0.05 - 0.25 0.15 - 0.8
Phosphorus Bz (Grode-5) Rem. |11-13.1] 0.5 0.3 0.15 0.5 |0.15Min| 0.01 - 0.02 02
Gun Metal 15:1458-1965 o
Gunmetal Class - 2 [ Rem. [ 57 | 13 | 23 [ 03 | [oos Joor | - [ - [o1] o8
1S:318-1981 3
LTB-1 Rem. 6-8 12.5-3.5| 1.5-3 0.3 2 0.01 0.01 0.3 0.7
LTB-2 Rem. 4-6 4.6 4.6 0.35 2 - 0.01 0.02 0.4 -0.8
Leaded Bronze 1S:1458-1965
Leaded Bz. Class-3 Rem. 6-8 14-16 0.5 0.3 - 0.05 0.01 - 0.4 07
Leaded Bz. Class-4 Rem. 6-8 2-1 0.5 0.3 - 0.05 0.01 - - 0.4 0.7
Leaded Bz. Closs-5 Rem. 4-6 4.6 4.6 0.3 0.05 0.01 - 0.3 0.6
15:318-1981 |
LTB-3 Rem. 6-8 2-11 0.75 0.35 2 - 0.01 - 0.02 0.5 0.8
LTB-4 Rem. 6-8 14-16 | 0.75 0.35 2 - 0.02 0.5 0.8
LTB-5 Rem. 911 | 8.5-11 1 0.35 2 0.01 - 0.02 0.5 08
LTB-6 Rem. 4-6 18-23 1 0.35 2 - 0.02 0.5 0.8
Silicon Bronze 15:1028-1987
Silicon Bronze [gomin] 1 [ 05 | 5 | 25 | [ - Jous[oas] 15 | | -
Brass 15:8631-1977
Grode-2 [s5min[ 1 | 05 [Rem [o72| 1 [ - Jos25] 3 [ o1 ] e
15:292-1983 5
LCB-1 70-77 1-3 2-5 Rem. 0.5 - - 0.01 - - . 2
LCB-2 63-67 1.5 1-3 Rem. 0.5 - 0.01 - - s 5
High Tensile Brass 15:304-1981 _
HTB-1 55 Min 1 0.5 Rem. | 0.7-2 - - 0.5-2.5 0.1 0.2
HTB-2 55Min| 02 | 02 | Rem. [1.53.25] - ; 36 01 | - 0.2
Silicon Brass 1S 11109-1984
Silicon Brass (Grade-1) 79 Min 0.5 |12.5-18] 0.3 0.5 325 | - 05
Silicon Brass (Grade-2) 89 Min 0.5 4.5-7 0.3 - - 3.7-55| - 05
Silicon Bross (Grade-3) 80-83 0.4 Rem. 0.3 - 0.5 - 4147 05
Above given data is for information only. We are not responsible for any deviation W.R.S
S N. S.
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Copper Alloys | oll] ] SN I PB l

Aluminum Bronze . 174

CuAI10Fe1(CW305G) Rem. 0.1 0.02 05 | 0515 1 - 9-10 0.5 0.2 02
CuAIN10Fe3Mn2(CW306G) | Rem. 0. 0.05 0.5 24 ] - 911 ] 1535 02 02
CuAlTONi5Fe4(CW307G) | Rem. 01 0.05 0.4 3-5 46 - 8.5-1 1 0.2 02
CuAll 1FebNi6(CW308G) | Rem. 0.1 0.05 0.5 57 5.7 - |05125] 15 02 02
CuAll 1Ni6Fe5 Rem. - 0.15 05 | 4873 575 10.5-125] 15 0.2 - 03
CuAl5 92596 | 03 0.02 0.5 0.4 08 4.6 03 0.2 03
CuAl5As(CW300G) Rem. 0.05 0.02 0.3 02 0.2 4.6.5 0.2 03
CuAl6Si2Fe(CW301G) Rem. 0.1 0.05 04 |[0507 | o1 6-6.4 0.1 224 02
CuAl75i2(CW302G) Rem. 0.2 0.05 0.5 03 0.2 6.3-7.6 0.2 1522 02
CuAlB Rem. 0.02 05 0.5 08 7-9 08 0.2 03
CuAlBFe Rem 0.2 0.5 05 | 1535 1 - 6.5-9 1 0.2 03
CuAlBFe3(CW3203G) Rem. 0.1 0.05 05 | 1535 1 - 6.5-8.5 1 0.2 - 02
CuAl9Fe3Mn2 Rem. 0.05 0.5 24 1 - 9-11 | 1535 | 02 03
CuAl9Mn Rem 0.15 05 1.5 0.8 - 8-10 153 0.2 03
CuAI9NI3Fe2(CW304G) Rem. 0.1 0.05 0.2 1-3 24 8-9.5 25 0.1 - 03
G-CuAl10Fe 83-89 02 0.1 0.4 238 27 87107 08 0.1 - 1
G-CuAl10Ni 76805 01 0.03 02 |3553 | 4563 9-106 | 23 0.07 - 08
G-CuAlT NI 72-77 0.1 0.03 02 |4358 5368 93113 23 0.07 - 08
G-CuAl8Mn 82845 01 0.05 0.15 0.6 I.2-1.§ 7.3-88 | 53-65 [ 005 - 08
G-CuAI9Ni 82-865| 02 0.1 0.2 1.28 | 1538 8798 | 23 0.07 - - 08
Tin Bronze 1705

CuNi44Mn1 Rem. - 0.01 - 0.2 4345 - 0.5-2 - 0.02 0.1
CusSnl10 88.5-90.5( 9.3-1 0.8 0.5 0.15 18 0.05 0.01 0.1 0.01 0.15 | 0.04
CuSn4(CW450K) Rem. | 3545 | 0.02 0.2 0.1 02 ]0.01-04 - - - - 02
CuSn5(CW451K) Rem. | 45.55| 0.02 0.2 0.1 02 00104 - - - - - 02
CuSn5Pb1(CW458K) Rem. | 3.5-55 | 0.5-15 03 0.1 02 ]0.01.04 - - - - 02
CuSné 86-895| 5765 | 122 | 325 | 025 1 0.03 0.01 0.01 - 0.08
CuSné(CW452K) Rem. | 557 | 002 0.2 0.1 02 ]0.01.04 - 02
CuSn8(CW453K) Rem. | 7.585 | 0.02 0.2 0.1 02 |001.04 - ) 02
CuSn8P(CW459K) Rem. | 7.585 | 0.05 0.3 0.1 03 | 0204 5 - - 02
CuSn8PbP(CW460K) Rem. 759 1 0.1-05 0.3 0.1 0.3 0.2-0.4 : . 3 0.2
CuSn8Pb2P(CW455K) Rem. | 3545 | 1525 0.3 0. 0.2 0.2:04 - - 0.2
GbCuSn12 86-88 | 11.3-13| 08 0.5 0.15 1.8 0.05 0.01 0.1 001 | 015 | 0.04
GbCuSn12Ni 84-87 | 11313 | 0.15 03 0.15 15-24 | 005 0.01 0.1 0.01 0.05 | 0.04
G-CuSn10Zn 86-885 | 9.2-11 1.3 1-3 02 18 0.03 0.01 0.1 025 | 0.06 -
-G-CuSn12Pb 84.3-87.3) 11.3-13 | 1.22 05 0.15 1.8 0.05 0.01 0.1 0.01 | 015 | 0.04 -
G-SnBZ10 89-91 9-1 . . 3 -
G-SnBZ12 87-89 | 11.13 - - - = 2 5
G-SnBZ14 85-87 | 13.15 - 5 )
G-SnBZ20 78-80 | 20.22 - . 5 .

RG-10 85.87 -1 4 a

Above given data is for information only. We are not responsible for any deviation W.R.S @ N o S .
ENTERPRISES
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Copper Alloys | cw ['sn ] e Jzn /e [ o[ P [ A [mMn] st [ s8] s [mpoiie
Gun Metal 1705
G-CuSn2ZnPb 8085 | 1.5-3 44 7-9 0.3 |1.5-25| 0.03 | 0.01 0.1 0.01 | 0.25 | 0.06 -
G-CuSn5ZnPb 83586 | 4.3-6 46 |4.5.65| 0.2 2.3 0.03 | 0.01 0.1 001 | 0.25| 0.06
G-CuSnéZnNi 83587 | 5.8.7 | 254 | 153 | 0.2 |1.5-25] 0.03 | 0.01 0.1 001 | 0.3 | 0.06 .
G-CuSn7ZnPb 81845 | 6.3-8 | 53.7 | 3.3-5 0.2 1.8 0.03 | 0.01 0.1 0.01 | 0.25 | 0.06 -
RG-2 83 2 8‘ 5 = 2 2 L " . s i .
RG-4 92.94 3-5 1-2 2 . . . . - + % e .
RG-5 84.86 4-6 4-6 4.6 0.2 2 0.03 0.01 0.1 0.01 | 0.25 | 0.06 -
RG-6 85 6 2 3 - 1 - - - - . 2 2
RG-7 83-85 6-8 335 3-5 - - - - - - - s
RG-A 81.87 5.8 4-6 7 - - - - - - - - -
Leoded Bronze 1716
G-CuPb105n 78-81 | 9.2-1118.5-10.5]| 0.8 0.15 1.3 0.03 | 0.01 0.1 0.01 0.3 | 0.08 05
G-CuPb155n 1578 | 7.3-9 [13.5-16.5] 2 0.15 1.8 0.03 | 0.01 0.1 0.01 0.4 | 0.08 0.5
G-CuPb20Sn 70-75 |3.7-5.5( 18.5-23 2 0.15 23 0.03 | 0.01 0.1 0.01 04 | 0.08 0.5
G-CuPb225n 70-80 | 0.5-3 | 18-26 0.5 0.7 25 0.03 - - - 0.2 - 1.2
G-CuPb55n §4.865 | 9.5-11 | 4358 | 0.8 0.15 13 0.03 0.01 0.1 0.01 | 0.25 | 0.08 0.5
G-PbBz25 Rem. 3 18-28 3 0.7 25 0.05 - - - 0.5 - 1
G-5nPbBz10 Rem. 9-11 8-12 - - - - T - - ¥ 5 = 2
G-SnPbBz15 Rem. 6-8° | 13-18 3 0.25 2 0.05 - - - 0.5 - 0.5
G-5nPbBz20 89-77 13.5-5.5| 18-23 3 0.25 2.5 0.05 - - - 0.5 - 05
G-5nPbBz22 Rem. 2.5 | 1825 - - - - - F - - - 3
G-5nPbBz5 Rem, ?2-1 37 - - - - 2 5 2 = = %
Brass 1705
CuSn3Zn9(CW454K) Rem. [1.5-3.5] 01 |7.5-10| 0.1 0.2 0.2 - - - - - 0.2
CuZn10(CW501L) B9-91 0.1 0.05 Rem. | 0.05 0.3 - 0.02 - - - - 0.1
CuZn13AITNITSI[CW700R) | 81-84 0.1 0.05 Rem. | 0.25 |0.8-1.4 - 0.7-1.2| 0.1 |08-1.3| - - 0.5
CuZn15(CW502L) B4-86 0.1 0.05 Rem. | 0.05 0.3 - 0.02 - - - - 0.1
CuZn195n(CW701R) 80-82 |0.2-0.5( 0.05 | Rem. | 0.05 0.3 - - . - - - 0.2
CuZn20({CW503L) 79-81 0.1 0.05 Rem. | 0.05 0.3 - 0,02 - - - - 0.1
CuZn20A12 70-72.5 - 007 | Rem. | 0.07 0.1 0.01 [1.8-2.3] 0. - - - 0.1
CuZn28(CW504L) 7113 0.1 0.05 Rem. | 0.05 0.3 - 0.02 - % - = 0.1
CuZn285n1 70-725 10.9-1.3| 0.07 | Rem. | 0.07 0.1 0.01 | - 0.1 - - - 0.1
CuZn30(CW505L) 69-1 0.1 0.05 | Rem. | 0.05 0.3 . 0.02 - - 5 = 0.1
CuZn33(CW506L) 6668 | 01 | 005 | Rem. | 005 | 03 | - | 002 | - ; > | = | ‘o3
CuZn35Pb1(CW600N) 62564 | 01 [0816|Rem. | 01 | 03 | - | 005 | - . > | = 01
CuZn35Pb2(CW6E01N) 624635 | 0.1 1.6-25 | Rem. 0.1 0.3 - 0.05 - . s = 0.1
CuZn36(CW507L) 635655 01 | 005 | Rem. | 005 | 03 | - | 002 | - : A 01
CuZn36Pb25n1(CW711R) |59.5-61.5] 0.5-1 | 1.3-22 | Rem. 0.1 0.3 - - - - S - 0.2
CuZn36Pb3(CW603N) 6062 | 02 [2535[ Rem. [ 03 | 03 - |oos| - . ; . 0.2
CuZn36Sn1Pb(CW712R) | 6163 | 1-1.5 | 0206 | Rem. | 01 | 02 | - . } : N U
CuZn37(CW508L) 62-64 0.1 0.1 Rem. 0.1 0.3 - 0.05 - - - - 0.1
S N. S.

Above given data is for information only. We are not responsible for any deviation W.R.S
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UDC 669.35'6.018.28 : 669.35'6'5.018.28:621.74  DEUTSCHE NORM November 1981
£ Copper-tin and copper-tin-zinc casting alloys m
§§ {Cast tin brgr;:fi:;sd gunmetal) 1705
%2 Kupfer-Zinn- und Kupfer-Zinn-Zink-Gusslegierungen Supersedes June 1973 edition

(Guss-Zinnbronze und Rotguss); Gussstiicke

As it is current practice in standards published by the International Organization for Standardization (1SO), the
comma has been used throughout as a decimal marker.

Standard shall be taken as autl

For connection with Standard ISO 1338-1977, published by the International Orgarization for Standardization {1SO),
see Explanations.

No guarantee can be given in respect of this translation.
In all cases the latest German-lan

1 Field of application Desired values deviating from this standard must be
agreed in wriiten, Torm between customer and manufac-
turer.

In the case ot sand castings, the values for the separately
cast test bar apoly ; this test bar must be manufactured
from tire same melt, using the same moulded material as
for tive casting(s) and it is machined from a rough casting
having a cross section of about 100 to 2560 mm?2 *).
Cusiorner and manufacturer may agree that the strength
values given in the table, or lower strength values, must
be adhered to in an integrally cast test bar or at a speci-
fied point in the casting.

In the case of centrifugal and continuous castings, the

This standard applies to material properties and to the
composition of sand castings (shell mouldings), centri-
fugal and continuous castings made preferably of
copper-tin and copper-tin-zinc casting alloys.

By agreement, the alloy composition applies also to the
production of castings using other casting processes, e.g.,
chill casting, die casting, waste-wax casting.

In addition, this standard specifies the technical delivery
conditions for castings of metallic materials according to
DIN 1690 Part 1.

2 Application test bar is taken from the casting. The specimen position
The table provides information on the preferred applica — e.g. longitudinal or transverse specimen — must be
tion of copper-tin and copper-tin-zinc casting al'cys. The agreed upon between customer and manufacturer; the
examples listed do not claim to be complete. values specified in the table apply only to wall thick-
Beyond that, the specifications of DIN 169C Par: 1 nesses of up to 50 mm for the rough casting.

apply. In the case of wall thicknesses exceeding 50 mm, the

wall thickness of the rough casting being decisive, lower
strength values and hardness values must be expected.

) ) This fact applies particularly to the 0,2 % proof stress
Copper casting alloys according to this stundard must be (0,2 limit).

3 Designation

Reproduction, even in parts, only with the expiicit permission of the DIN Deutsches Institut fur Normung e. V., Berlin

demgnated‘ by el the materisi symbois or the material It is not to be expected that the casting exhibits uniform
numbers given in the table. strength values and hardness values at all points. As a
Example rule, the values in the outer layers are higher than in the
Designation of a copper casting alloy with mate- core.
rial symbol G-CuSn 12 Pb or with material num- If castings are produced by casting processes deviating
ber 2.1067 01: from those specified for each alloy, the values indicated
Casting alioy DIN 1705 — G-CuSn 12 Pb  for sand castings apply.
or Casting a!loy DIN 1705 — 2.1061.01 Supplement 1 to DIN 1705 incorporates reference data

on mechanical and physical properties.

4 Composition (see table) 6 Finish
The specifications of DIN 1690 Part 1 apply.

5 Materizl properties (see table)

The strenath properties specified in the table are binding

* . .
“or acceptance testing. ) See VDG Instruction Sheet P 378, obtainable from

the library of the Verein Deutscher Giessereifachleute
(Association of German Foundrymen), Postfach 82 25,
D-4000 Diisseldorf 1

Continued on pages 2 to 8

Sole sale rights of German Standards (DIN-Normen) are with Beuth Verlag GmbH, Berlin 30 DIN 1705 Engl. Price group 7
10.82
Sales No.0107

S N.S.
ENTERPRISES



Page 2 DIN 1705

Table.
Material properties in the test bar according to clause 5
o Tensile Elongation Brinell :
Material Form on i strength at break hardness Bty
delivery Rpo,2 R As nE10
N/mm?2 N/mm?2 % kg/dm3
symbol number min. min. min. min. ~
G-CuSn12 2.1052.01 Sand casting 140 260 12 80 8,6
)
Centrifugal
GZ-CuSn12 2.1052.03 casting 150 280 5 95
GC-CuSn12 2.1052.04 Continuous 140 280 2 90
casting
G-CuSn12Ni 2.1060.01 Sand casting 160 280 14 a0 86
Cenrrituga!
GZ-CuSn12Ni 2.1060.03 casting 180 300 8 100
GC-CuSn12Ni 2.1060.04 Cominuous 170 300 10 90
casting
*) See Exulanations, last paragraph
1) For centrifuaal and continuous castings a minimum content of 10,5 % Sn is permissible,
2) Ni ro e counted as Cu

N.S.
ENTERPRISES



DIN 1705 Page 3

Composition
Contents in %

Alloying
elements

Remarks

Notes on application

Previous
symbols

Cu 84,0t0 88,5
Sn 11,0t0 13,07)

Material with good resist-
ance to wear; corrosion-
resistant and sea-water-
resistant. From this alloy,
the materials G-CuSn12Ni
and G-CuSn 12Pb were
developed which are remark-
able because of increased
strength and resistance to
wear or improved emergen-
cy running properties.

See G-CuSn 12 properties,
but more uniform, 0,2
limit, tensile strength and
hardness are higher

Tenon blocks and coupling
components, spindle nuts
moved under load, worm
wheels and helical gezr
wheels

Annular and tubular struc-
tural comporents as well as
longiwdinal profiles, e.qg.,
worm wheel rims, cylinder
inserts, nighly stressed
adjusting and slideway gibs

G-SnBz12

GZ-SnBz12
GC-SnBz12

Cu 84,010 87,0
Sn 11,0t013,01)
Ni 15t0 25

Permissible

impurities

Ni 2,0 2)

P 04

Pb 1,0

Sb 0,2

Others: 1,2

consisting

of Fe 0,2
S 0,05
Zn 1,0

Pb 0,3

P 0,2

Sb 0,1

Others: 0,5

consisting

of Fe 0,2
S 0,05
Zn 04

Construction material with
very good resistance 1o vear;
corrosion-resistant and sea-
water-resistant to cavitation
stresses

See G-CuSn12Ni properties,
but more uniform, 0,2-limit,
tensile strength and hard-
ness are higher

Severely stressed tenon
blocks and coupling compo-
nents, spindle nuts moved
under load, higher stressed
fast running worm whee!
rims and helical gear wheel

ings for fittings and pumps,
guide wheels, runners and
bucket wheels for pumps
and water turbines

Loading characteristics:

for worm wheels for contin-
uous operation depending
on the sliding speed:

¢ =150 to 800 N/cm?

for short-time loading:

¢ = 2000 to 2500 N/cm?

Annular and tubular struc-
tural components, nuts
moved under load, highest
stressed fast running worm
wheel rims and helical gear
wheel rims

Loading characteristics:

for worm wheels for contin-
uous operation depending
on the sliding speed:

¢ =200 to 1250 N/cm?

for short-time loading:

¢ =4000 to 4500 N/cm?

rims. Severely stressed hous-

S N.S.

ENTERPRISES



Page 4 DIN 1705

Table. (continued)

Material properties in the test bar according to clause 5
- Tensile Elongation | Brinell :
Material F 0.2-limit strength at break hardness Bensier
ol il R R A HB 10
delivery P02 m 5
N/mm?2 N/mm?2 % kg/dm3
symbol number min, min. min, min, =
G-CuSn12Pb 2.1061.01 Sand casting 140 260 10 80 8,7
Centrifugal
GZ-CuSn12Pb 2.1061.03 casting 150 280 5 Yo
GC-CuSn12Pb 2.1061.04 Continuous 140 280 7 85
casting
"
G-CuSn10 2.1050.01 Sand casting 130 270 18 70 8,7
G-CuSn10Zn 2.1086.01 Sand casting 130 260 15 75 8,7
)
G-CuSn7ZnPb | 2.1090.01 | Sandcasting | 120 240 15 65 88
Centrifugal
GZ-CuSn7ZnPb 2.1090.03 casting 130 270 13 75
GC-CuSn7ZnPb 2.1090.04 Centinuous 120 270 16 70
casting
*), 1) and 2) see page 2
3) For centrifugal and continuous castings a minimum content of 5,6 % Sn is permissible
., N [ ] s.



DIN 1705 Page 5

Composition
Contents in % i Previous
Remarks Notes on application symbols
Alloying Permissible
elements impurities
Cu84,0t087,0 Ni 2,02) Bearing material with good Plain bearings with high -
Sn 110t0 1307 (P 0,2 emergency running proper- load peaks (shock loads up
Pb 1,0to 2,0 Sb0,2 ty and resistance to wear: to 6000 N/mm?2), hignly
Others: 1,2 corrosion-resistant and stressed slide platzs and gibs
consisting sea-water-resistant Plain bearings with high
of Fe 02 See G-CuSn12Pb properties, | load peaks for pup o -
S 0,05 | but more uniform, 0,2-limit, | 12 000 N/cr?, e.g., crank =
Zn 1,0 | tensile strength and hard- and toqgle bearings, gudg-
ness are higher eon pin ushes, bushes for
crane wheels, spindle nuts
moved under load with high
spead, very highly stressed
gibs
Cu 88,0 to 90,0 Pb 1,0 Construction material with Housings for fittings and G-SnBz10
Sn 9,0to 11,0 Ni 2,02) high ductility, corrosion- punps, guide wheels, run-
gb g.g resistant and sea-water- ners and bucket wheels for
” sistant turbin
Others: 0.7 resista pumps and water turbines
consisting
of Fe 0,2
S 0,05
Zn 05
Cu 86,0to 89,0 Ni 2,02) Hard material of CuSnZn Plain bearing shells, mod- Rg10
Sn 9,0t0 11,0 Pb15 alloys series, sea-water- erately stressed slide and
Zn 10to 3,0 ?firﬂﬁ- 05 resistant coupling components, worm
consisting wheels with low sliding
of Fe 0,25 speeds, stern tubes
P 0,05
S 01
Cu 81,0 to 85,0 Ni 2,02) Medium-iard plain bearing Journal bearing shells and cou- Rg7
Sn 6,0to 8,03 | Sb0,3 material witn good emer- pling rod bearings, plain bearing
Zn 30to 5,0 Others: 0,5 gency running properties; shells for the general mechanical
Pb 50to 7,0 consisting sea-water-resistant eng:ggfgis? Hozad peaks of p up
95 | con o " | to cm< are permis- it
et Ee 8(2):5 :ﬁ: goigsunn-lir:rgggzmes' sible); mode_ratelv stressed slide gé 29;
5 0'1 px > plates and gibs. Normally and -HRg
. improved resistance t0 Wear | ceverely stressed plain bearing
bushes and shells if shafts of
unhardened structural steels and
of surface-hardened steels are
used, also for slight edge pres-
sures
Gudgeon pin bushes for p up to
4000 N/em?2; crank bearings and
toggle bearings with load peaks
of p up to 3000 N/em2: marine
shaft sleeves and cylinder liners,
bottom and stuffing box bush-
ings, medium-stressed to highly
stressed slideway and adjusting
gibs for machine tools, medium-
stressed coupling components,
friction rings and friction discs

A N. S.
ENTERPRISES



Page 6 DIN 1705

Table. (continued)

Material properties in the test bar according to clause 5
e Tensile Elongation | Brinell .
Material Eorm on O:2-limit strength at break hardness Density
; R R A HB 10
delivery p0.2 m 5
N/mm?2 N/mm?2 % kg/dm3
symbol number min. min. min. min. =
G-CuSn6ZnNi 2.1093.01 Sand casting 140 270 15 7% 8,7
|
|
G-CuSn5ZnPb 2.1096.01 Sand casting 90 220 16 E 60 8,7
G-CuSn2ZnPb 2.1098.01 Sand casting a0 210 18 60 8,7
2) see page 2
7 Testing The rounding rule (see DIN 1333 Part 2) must be

applied to all individual values obtained. The rounded
value must not exceed the limiting values stipulated for
the composition.

If proof, e.g. of the composition and/or the strength
values is required, this must be agreed on ordering.

In this case, the type of test to be carried out and or the
certificate on materials testing must be specified accora-
ing to DIN 50 049.

7.1 Testing of composition

7.2 Testing of strength properties
The requirement may be either ’ R pease

The tensile test must be carried out according to

a) one analysis for each casting of at least 500 l.g or DIN 50 145 by means of a short proportional bar
b) one analysis for each melt or according to DIN 50 125. The extent of the tensile test
c) one analysis for each lot of 1000 ka. must be agreed. However, not more than 2 test bars of
The sample material must be takar: from. the sprue or each 500 kg casting or lot weight may be demanded.
from the test bars or from a simuitanecusly cast sample. This does not apply for special agreements possible

As a rule, testing of the compasition 1s carried out according to clause 5.

according to the manufacturer's analysis specifications. The Brinell hardness testing is carried out with a degree
In general, the alloying elements are analyzed, the of loading of 10 D? (depending on the thickness of the
appropriate impurities are anly determined in case of sample HB 10/1000; HB 5/250; HB 2,5/62,5; HB 1/10)
objections. Arbitrary anaiysis or sampling must be and at several — if possible at six — different points of
carried out according to the latest edition of ”Analyse the casting. The average of each casting must reach the
der Metalle” {Ana'vsiz of Metals) of the Chemists’ Com- value given in the table. The extent of hardness testing
mittee of the Geseilschaft Deutscher Metallhitten- und may exceed the extent specified for the tensile test.
Bergleute e.V. {Association of German Metallurgists and To compare the individual value obtained with the
Miners), volume 1: ‘Schiedsanalysen’” (Arbitrary Anal- values specified in this standard, it must be rounded
yses) or volume 3: “Probenahme” (Sampling) (Berlin — according to the rounding rule (see DIN 1333 Part 2)
Gottingen — Heidelberg; Springer-Verlag). to the same accuracy as the quoted limiting value.

S N.S.
ENTERPRISES



DIN 1705 Page 7

Composition
Contents in %

Alloying
elements

Permissible
impurities

Remarks

Notes on application

Previous
symbols

Cu83,5t0 87,5
Sn 55te 7,0
Zn 15t0 30
Pb 25t0 40
Ni 16to 25

Sb0,3
Others: 0,56
consisting
of Fe 0,25
P 0,05
S 0,10

Construction material with

good strength and ductility,
good castability, sea-water-

resistant

Fittings and pump housings
and cast parts which requite
pressure tightness

Is already being used in
many cases as construction
material (see Explanations)

Cu 84,0 to 86,0
Sn 40to 6,0
Zn 40to 60
Pb 40to 6,0

Others: 05

| consisting

of Fe 0,30
P 0,05
s 0,10

Construction material, good
castability, solderable and
to a limited extent brazable,
sea-water-resistant

Housings ter water and
steam fittings up to 225°C,
normally stressed pump
housings and thinwalled
coraplex castings

Rg5

Cu 80,0 to 85,0
Sn 15t0 3,0
Zn 70to 9,0
Pb 40to 6,0
Ni 15to 25

Sb 0,25

Others: 0,5

consisting

of Fe 0,30
P 0,05
S 0,10

Medium-hard construction
material, good castability,

corrosion-resistant to service |

waters, also at elevated
temperatures

The alioy is especially being
used for thinwalled fittings
(un to 12 mm wall thick-
ness); suitable up to 225°C

Standards referred to and other documents

DIN 1333 Part2 Presentation of numerica! data, rounding
Technical delivery corditions for castings of metallic materials; general conditions

DIN 1690 Part 1

Supplement 1 to
DIN 1705

DIN 50 049
DIN 50 125
DIN 50 145
DIN 50 351

VDG Instruction
Sheet P 378

Copper-tin and coppar-tin-zinc casting alloys (cast tin bronze and gunmetal); castings; reference
data on mechanical anu physical properties
Certificates on mateiial testing

Testing of mctallic materials; tensile test specimen, directions for their preparation
Testing of metatiic materials; tensile test
Testing of rmetaliic materials; Brinell hardness testing

Casting of test bars of copper casting alloys for the tensile test {sand casting and chill casting)

Further standards and other documents
Copper-zinc casting alloys (cast brass and cast high-strength brass); castings

DIN 1709

Supplement 1 to
DIN 1709

DIN 1714

Supplement i to
DIN 1774

DIN 1716

Supplement 1 to
DIN 1716

DIN 17 655
DIN 17 656

Copper-zinc casting alloys (cast brass and cast high-strength brass); castings; reference data on
mechanical and physical properties
Copper-aluminium casting alloys (cast aluminium bronze); castings

Copper-aluminium casting alloys (cast aluminium bronze); castings; reference data on mechanical
and physical properties
Copper-lead-tin casting alloys (cast tin-lead bronze); castings

Copper-lead-tin casting alloys (cast tin-lead bronze); castings; reference data on mechanical and
physical properties
Unalloyed and low alloy copper materials for casting; castings
Copper casting alloys; ingots; composition

S N.S.
ENTERPRISES



Page8 DIN 1705

Previous editions
DIN 1705 Part 1 and Part 2: 04.28, 10.32, 04.39x, 12.53; DIN 1705: 01.63, 06.73

Amendments

As compared with the June 1973 edition, the following amendments were made:

a) Some numerical values for G-CuSn12, G-CuSn12Pb, G-CuSn10 and G-CuSn5ZnPb have been changed, GC-CuSn12Ni
was newly included as a continuous casting.

b) The text was editorially revised, e.g. because of the note relating to DIN 1690 Part 1.

Explanations

Comparison of DIN 1705 with 1SO 1338-1977

From 1972 to 1978 the strength values were checked again by teamwork within the Faciiaussciiuss Schwermetallguss
{Special Committee Heavy Metal Castings) in the Verein Deutscher Giessereifachleute {Association of German Foundry-
men). This check revealed that the actual strength values in the separately cast test bar have bieen exceeding the stipu-
lated values by about 10 to 30 %. Therefore, it was not deemed necessary to return to the slightly lower values of

1SO 1338.

The following table shows a comparison of DIN 1705 with |SO 1338 (September 1977].

DIN 1705 ISO 1338 — 1977

0,2-limit Tensile'_l Elon- 0,2-limit Tensile Eign-

: strengt tion : strength gation
Vatesl | Ryox | Rm | A ol | Rpaz | Rm o | A
N/mm2 N/mm?2 % N/mm?2 N/mm?2 %

min, min, min. min, min, min,

G-CuSn12 140 260 12 Cusn12 130 240 5to 7
G-CuSn12Ni 160 280 14 | CuSn12Ni2 160 280 12

G-CuSn12Pb 140 260 10 || cuSn12pPb2 130 240 5t 7

G-CuSn10 130 270 13 CuSn10 130 240 7 t0 12
G-CuSn10Zn 130 260 15 || cusn10zn2 120 240 12
G-CuSn7ZnPb 120 240 15 || cusn7Pb7zn3 100 210 12
G-CuSn6ZnPb 140 270 15 — = - o
G-CuSn5ZnPb 90 220 | 16 CuPb5Sn5Zn5 90 200 13
G-CuSn2ZnPb 90 210 | 18 — il - =

Selection of alloys

In the June 1973 edition, the G-CuSn12Ni, G-CuSn12Pb, G-CuSn6ZnNi and G-CuSn27ZnPb alloys were newly included,
the G-SnBz14 material was delated due to 1ts decreasing technical significance. To avoid an unnecessary increase in the
variety of alloys, already at that time the committee seriously considered to delate the G-CuSn102Zn and G-CuSn12
alloys. As it turned out, it would iake more than 10 years to clarify the matter. The users are therefore urgently asked to
use G-CuSn12 instead of G-CuSn12Pb and G-CuSn10Zn instead of G-CuSn7ZnPb, so that it might be possible to dis-
pense with these alleys in the next revision of the standard.

S N.S.
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BS 1400 : 1973 CHEMICAL COMPOSITION OF GROUP A CASTINGS
Designa- PB4 LR LB2 1.hA4 1.G2 1.C34
tion -
Phosphot
bronze Leaded 80/10/0/16  85/5/0/10 R5/5/5/5 87/7/3/3
Material (Copper- phosphor Ieaded Ieaded leaded leaded
tin phos- bronze bronze bronze gurimétal gunmetal
phorus)
Elements min max Mmin.  max. min, max. min. max. mn. max. = min. mex
A 7o e Y Ve A 7 Ya Ve /s pA %

Copper REM. REM. BEM. REM, REM. REM.

Tin 9.5 — 5.3 &85 5.0 11.0 4.0 6.0 4.0 6.0 6.0 8.0°

Zing — g.5 - 2.0 -— 1.0 -~ 2.0 4.0 6.0 1.5 3.0
Lead - 8.75 -2.0 5.0 8.5 11.0 8.0 100 4.0 6.9 2.5 3.5
Phosphorus (.4 — 0.3 — -~ 0.10 — 0.10 — — —
| Nicke! —i B8 s J0 e BB G0 1B e, ZOP
| Iron - — = = = 615 — = o~ — — 0.0
Eﬁ.iufninium — — — — — 0.01 —_ —~— — 001 — 0.01
%Manga; ese — — - — - — — et — —_— — —_
E.&.niimc-n}' — — — —~_~. — 0.5 s © 10,8 — — — 0.25
fArsem:. — — - — — ~— — _— - — o
?’érsn%;_ . :
farsenic4 . _— - — - —_ = e — 0.50 — 0.40
mntimeny _

'Silicon -~ — — = e e 002 — 002 — 0.02-— 0.0l

i}iismuth . — = s — Sover — — — 0.0 — 0.0

fotal
mpurities === 0,50 e D80 e 0,50 " 0.30 == 0.80 — 0.70 °

MOTE 1. Analysis skall be carried out for those olements in heavy type.
HOTE 2. Total impuritics inciude a!} elemsnts in light type.
“Tin -+ 1/2 nickel content must bs within the rangs 7.0-2.0%

N.S.
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BS 1400 : 1972 Convd.

Designation  SCRI SCR3 SCB6  DCBIt  DCB3? PCB!
Brass for
o Brass for Brass for Brass for Brass for  Brass for pressure
Mateorial sand sand brazable die die diz
castings castings castings castings castings castings
Elements min. max. min. max. min. max. min. max. min. max. min. maz,
pA Yo Vo e 7o pA pA % Ve 7o 7o A
Copper 70.0 80.0 63.0 70.0 83.0 88.0 59.0 63.0 58.0 63.0 57.0 6G.0
Tin i.0 3.0 — 1.5 — — — —_ - 1.0 — 2.5
Zinc REM. REM. REM, REM. . REM, REM.
L1ea 2.0, 5.0_1.0 3.0 — 0.5 — _0.250.5 2.5 0.5_2.5
Phosphorus — — —_— — _—— _ — —_— — -
Nickel SR DL v o Bl oy’ o s~
Iron : — 0.75 — 0.7 — —_ — —_ — 0.8 — g3
Aluminium — 0.0l — 0.1 — —_ = 0.57-0.2 0.8 — 0.5
Manganese — —_ - —_ — — — _— 0.5 — -
Antimony  — —_— _— —_ = e — — —
Arsenic — — -~ 0.05 0.20 — — S — —
Iron--arsenic .. T T e, 20 - o e o
+antimeny
Ellicon - — e e e e 0,05 — -
Bizmuth e T et s i st e S e -
Total - ‘
Irmpurities —_— 1.0 — 10 — . 0 — 0,75 — 2.0 — 0.5
: (incl.) (exci,)
“(Pb.) Ni +
Fb-+
Al)

© For pressure-tight castings aluminium should not be émattj.r thar 0.02%
DCE1. 6.1% lead if required.
¢ DCB3.Mickel to be counted as copper.

N.S.
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BS 1400 : 1973 CHEMICAL TOMPOSINION OF GROUP B CASTINGS

Designation HCC1f CCLTH? PBI PB2 CTI  1B5 LG
High Phosphor Phosphos
conduc- Coepper bronze bronze (fom;cr.- ’,'j-,,,f’sfo,-’;,‘z(} B3/3/%¢5
o {y T iy = ‘
Material ity Larom- (Lopper-tin (Coppers tin leaded loaded
copper T rhospho~  tin — bronze gunmetal
s} phospho-
ris)
Elements min max nHn Max min max  min max  min max min max min max
cs [& o G O oy n, ey o/ oy [¢] '),.~--- _"""“""_
/o . /D o ] o /o /o /6 /o / ’-: ) % /g

n—— REM.  REM. REM. . REM. REM. REM.
- —  — 100 -~ 11.013.0 9.0 11.04.0 6.0 2.0 3.5
s | — — — 0.05* — 0.30 — 0.05* — 1.0 7.0 9.5

Castings
ead shall be — - — 0.25% — 0.50 — 0.25* 18.0 23.0 4.6 6.0
"hos- made
horus from — — 0.50 — 0.15 — —..0.15 -— 8.10 — —
iickei copper — e BRI, s B FO e IS e I e 2.0
comply=- .
ron ing with e — — 0.10* — 0.15% — e - e i
Jumin- BS 1033 :
im 1037 — — = B.01% -—  0.01% <« —_— — —  0.01
fanga- Added - —_ — — — — —_— — —_ — -
£5e elements
ntimony  and —_ —_— - — —_ = — — 0.50 — —
impuri-
rsenic ties —_— S N W T st s e o
not
"On+-ar- peci- — _— —_— —_—— —_ — —_ - 0.75
C+ Al fied .
ony

fagnesium ucser P! P e A W ey s
hromium : 0.60 1.2 wtciiatmeee s . o

rotal
mipurities 0.60 0.20 G.80 ¢.30 1.0

NOTE ). Analysis shall be carried out for the elements in heavy type end for the elemeants
i lght typs marked with an asterisk.
1OTE 2. Total imnurities include all elements in light type. -~ -
HCCl. Maximum resistivity—0-019 w2 m (approzrmmisly 533,‘,. -‘-f'--‘c-ﬂ‘-}‘
CITF. Maximuem resistivity—0.022 rR m {2pproximatoly 8055 LA.C.S.)

N.S.
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BS 1400 : 1873 Contd.
Drxezignation AXIS8 AB2E CMAL CHMAZ HTHEI” HTB3
Alumi- Ailumi
niwm nium Copper Copper )
bromze bronze mAnga- manga- * High High
Material (Copper {Copper nase nese - tenzile tensiie
alumi- alumi- alusmin-. alumi- brasa@ beta
nium) nium) nitm ' nium} brass@
Eloments min. max. min. max. min. m2x, min,  max. min. max. min. max

% Y% % 2 A A A A A

Copper REM. REM. REM. REM. 50 = 350
Tin — 00 — 0 — 1.0 — 106 — 1.0 — ©.20
Zinc — 0.5 — 050 — 0.5 — 0.50 REM. REM.,
Lead . —  0.05 —  0.05* — . 0.05° — 0.05 — 0.5 — G.20
Phosphorus — —_ — gt mcil 0.05* — 0.05° — —_—— —
Nickel - LB 4.8 &5 1.8 4% I8 4.3 s T b LB
Iron A.5 35 40 55 208 4.0 206 4.0 0.7 2.0 1.5 3.25
Aluminium 8.5 10.58.8 10.07.5 6.5 $.5 9.0 0.5 5 3.0 6.9
Manganess — 1.0 — 1.5 11.0 15.011.0 150 — 30 — 40
Antimony — —_ — _ — —_ — —_ — — — —
Arsonic — _ — — — el _— — —_ — —
I‘mnq“-amznic—— —_ —- —_— — - —_ — —_ —
“+antimony

Silicon —  0.25 — G.1* —  0.15* — 0.15°* —  0.10* — 0©.10*
Bigmuth B3 I = e —_—— —_— — S -
MMamesium e 0.05 — 0.05% — e ~— = . — —

Total ) i <

impuritics 0.30 - 6.30 - 0.30 0.30 0.2 8.2

§ ABI and AB2, When castings zre to be welded lead not to excsed 0.01 o
R YITBI—Subiect also fo micrestructure requircmients (See 4.2.5).
@Formorly desicnated in imporisl unite 30 ton and 23 ton rascocti

pup— |
ivesy.
RUTE : Coepper vhick has a resistivity of 0.617241 £ IS enid fo have = conduectivity
of 100% LLA.CS
. - Le “d N - -

N.S.
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Phosphor Bronze Ingots and Castings

4. CHEMICAL COMPOSITION

4.1 The material, when analyzed in accordance with IS : 4027-
 chemical composition as given in Table 1 : 4027-19671 shall have the

w Exvwr

TABLE I CHEMICAL COMPOSITION

CONSTITUENT PERCENT
~ SRR AT 4 Al . iy

Grade 1 Grade 2 Grade 3 Grade 4
Tin 6.0-8.0 10.0 Min 6.5-8.5 9.0-11.0
Phosphorus 0.30-0.50 0.50 Min 0.3 Min 0.15 Max
Lead 0.25 Max 0.25 Max 2.0-5.0 0.25 Max
Zinc 0.50 Max 0.05 Max 2.0 Max 0.05 Max ‘
Silicon 0.02 Max 0.02 Mar — be
Iron’ 0.30 Max 0.10 Max —_ -
Aluminium 0.01 Max 001 Max - —_
Antimony 0.10 Max — —_ -
Nickel 0.70 Max 0.10 Max 1.0 Max 0.25 Max
Total Impurities 1.20 Max 0.60 Max 9.50 Max - 0.80 Max
Copper Remainder Remainder Remainder Remainder

Note — Total impurities include all elements in light type.

*Specification for railway bronze ingots and castings ( revised ).
+General requirements for the supply of metallurgical materials ( first revision).

+Methods of chemical analysis of bronzes.

N.S.
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IS 10569 : 2005

Table 1 Chemical Composition

(Clause7)
Percent
Constit et .
muents CuAlTFe3Sn  CuAIBFel  CuAllOFed  CuAllOFeSNIS £ CuAllg ,Mﬁ@' CuAl7Si2
- @. .- M () (5) @ o
umi
S R 6.0 10 7.5 6.5 t0 8.0 8510100 85t 110 6.3 10 7.6
N 2.0 10 3.0 201035 4.0 Max 4.0 10 6.0 0.30 Max
g 0.25 Max 0.50 Max ( irontnickel ) 4.0 to 6.0 0.25 Max
ga
e gancse 0.25 Max 0.50 Max 0.50 Max 0.50 Max 0.10 Max
r ; . :
T':pc Remainder Remainder Remainder Remainder Remainder
i »
e 0.20 10 0.50 0.10 Max 0.10 Max 0.10 Max 0.20 Max
— 0.05 Max 0.05 Max 0.05 Max 0.05 Max 0.05 Max
i 0.10 Max 0.40 Max 0.40 Max 0.40 Max 0.50 Max
ilic '
i on . 0.10 Max 0.15 Max 0.10 Max 0.10 Max 1.5 t0 2.2
5 a;:“:'“m » 0.05 Max 0.05 Max 0.05 Max 0.05 Alax 0.05 Max
otal linpurities 0.25 AMax 0.50 M_nx 0.50 Max 0.50 AMax 0.50 Aax
TGN et i) o) o B ol o
angancs anga manganese manganese ) . ickel )= :  nickel and
and nickel ) and zinc ) %*ﬁmig‘eﬁ manganese )
Table 2 Mechanical Properties
(Clause 8.1)
(.;rade. Cross-Sectional Condition Tensile 0.2 Percent  Elongation on
Designation Thickness Strength Proof Stress Gauge Length
- ~ Min Min 5.65Vs,
Over Up to and MPa MPa Percent
i Including Min
m 2) 3) (4) (5) (&) (N
CuAl7Fe3Sn 6 15 Anncaled/as 540 240 25
manufactured
15 50 do 520 220 25
50 80 do 460 190 30
80 and above do 460 — 30
CuAl8Fe3 6 . kS do . 540 240 25
15 50 do 520 220 25
50 80 do 460 190 30
80 and above do 460 — 30
CuAllQFe3 6 15 do 600 230 15
15 50 do , 575 230 25
50 80 do 540 205 25
80 and above do 515 205 25
CuAl10Fe5Nis 6 15 do 700 400 10
15 50 do 700 400 12
50 80 do 680 350 12
80 and abeve do 650 320 12
6 s do 625 275 10
15 50 do 600 250 12
50 80 ' do 680 250 12
80 and above do 575 - 225 15
CuAl7Si2 6 15 do 620 310 9
15 50 do 575 290 12
50 80 do 515 240 R
80 and above do 485 205 15
., N L] s.
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| 1S:28-1975 ‘Phosphor Bronze Ingots & Castings

| 5. PHYSICAL PROPERTIES

- 5.1 Tensile Test — The castings, When tested in accordance with IS : 2654-1964",
| shall have the tensile properties as given in Table 2.

e FTIITWTEITI

TABLE 2 PHYSICAL PROPERTIES OF CASTINGS

DESCRIPTION TENSILE STRENGTH BELONGATIOM PERCENT
( N/mm?® kgf/mm*) ON GAUGE LENGTH
OF 5.65 VA
Min Min
Grade 1 Sand Cast 190 (19.0) 3
Chili Cast , 205 (21.0) 5
Conitinuously Cast 275 (28.0) 8
Grade 2 Sand Cast 220 (22.5) 3
Chill Cast 310 (31.5) 2
Continuously Cast 360 (36.5) 7
Grade 3 Sand Cast 1990 (19.0) 3
Chill Cast 220 (22.5) 2
C.‘nminuously Cast 270(27.5) 5
Grade 4  Sand Cast 239 (23.5) 6
Chill Cast 279 (27.5) 5
Continuously Cast 310 (31.5) 9
Note — 1 N/mm?® = 0.102 kgf/mm®.

*Method for tensile testing of coppér and ccpper slloys.
+iecornmended procedurs for inspection of copper-base zlloys sand casting (/first revision).

@N. S.
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High Conductivity Free
(LEADED COPPER)

CHEMICAL REQUIREMENTS

Copper - o
Lead R - “
Impurities i o
PHYSICAL PROPERTIES
*Tensile strength o .
Elongation i%

Electrical conductivity at 20°C

FABRICATION PROPERTIES

Capacity for being Cold worked .
Hot formed y
Machineability rating (Free cutting brass-100)

Suitability for Brazing -
Soldering -

USES
resistance; electrical connectors, motor switch components etc.

(TELLURIUM COPPER)
as per BS 2874 C 109)

CHEMICAL REQUIREMENTS
Copper -

Tellurium
Impurities .e

PHYSICAL PROPERTIES

**Tensile strength i ie
Elongation . i s
Electrical conductivity at 10°C o e

FABRICATION FROPERTIES

Capacity for being cold worked
Hot formed sin
Machineability Rating (Eree cutting brass-100)

Suitability for Brazing s
Soldering

USES

Machining Copper Koas

Remainder
0.6 to 1.0%
0.2% Max.

23 to 35 kegs/mm?
45 to 109,
94 to 98% IACS

Fair
Good
80
Good
Good

Threaded-machine components and parts requiring high conductivity, extensive machining and corrosion

Remainder
0.3 to 0.7%
0.2%-Max.

23 to 35 kg/mm2
45 to 10%,
94 to 98% IACS

Fair
Good
80
Goaqd
Good

Threaded-machine components and parts requiring high conductivity, extensive machining and corro-

sion resistance, electrical connectors, motor, switch components, etc. requiring high

temperature.
* Material can be supplied in any temper as required by customers.

** Customers to specify temper required

Copper-Nickel-Alloy Rods
as per ASTM B : 411—é4

CHEMICAL REQUIREMENTS'
Nickel oo S -
Silicon .

. Lead
Iron
Zinc
Copper

PHYSICAL PROPERTIES

Tensile strength * as »
Elongation - . we s

FABRICATION PROPERTIES
Capable of being precipitation hardened

LI e T
. . v

USES .
Component requiring very high strength 'and wear resistance qualities,

softening

1.6 to 2.2%
0.4 to 0.8%
0.1% Max
0.19%, Max
0.5%, Max
Balance

63 kgs/mm2-Min.
8%-Min _

S N.S.
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Free Cutting Brass Rods

as per BS 2874—CZ 124

CHEMICAL REQUIREMENTS
e 60.0 to 63.0%,

o

f:p;nr ) . o 2510 37%
‘a ) we Balance
Zinc .. "

PHYSICAL PROPERTIES

Tensile strength s . «« 28 Kgs./mm2-min,

Elongation . L 12/, min.
FABRICATIDON PROPERTIES
Capacity for being cold worked id . .. P°_°"
Capacity for being hot formed i & ..  Fair
Machineability Rating (Free cutting Brass-10y; - .. 100
Suitability for Soldering . - .+ Excellent
Brazing .. -~ " Good
USES
Hardware, Gears, Pinions, Automatic High Speed Screw Machine Parts.
as per IS: 319, (BS : 249) BS 2874—CZ 12t
CHEMICAL REQUIREMENTS
Copper . " .. 550 to 60.0%
Lead . “ e 20to 3.5%

Zinc e e s Balance

PHYSICAL PROPERTIES

Tensile strength ve - .. 39 kgs/mm2-mio.
El > (25 Tons/Sq. in.)
ongation = o g 15%-mia.

FABRICATION PROPERTIES

Capacity for being cold worked o N e Pose

Capacity for being hot formed e 3 . St

Machineability Rating (Free cutting Brass-100) AN " %

Suitability for Soldering - .. e

Brazing i .. B -
USES

Architectural Extrusions, Thresholds, Butts, Hinges, Lock bodies, Screws, Nuts and Bolts

S N.S.
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Naval Brass Rods

(Forging Quality)
as per IS 291 — 1941 Gr, |
(BS: 2874 / 1969 CZ: 112) BS 251 /1943

CHEMICAL REQUIREMENTS
61.0 to 64.07,

Copper . .o .

Tin K is e 1.0 to 1,5%

Zinc - . s Balance
PHYSICAL PROPERTIES

Tensile strength " i il 35 kgs /mma-min.

(22-26 Tons/Sq. in.)

Elongation ‘e e . 18% min,
FABRICATION PROPERTIES

Capacity for being cold worked .. - e Fair

Capacity for being hot formed W i i Good

Hot forgeability Rating (Forging Brass-100) i . 80

Machineability Rating (Free cutting Brass-100) e e 30

Suitability for Brazing Wi B e Excellent

Soldering . s - Excellent

Oxy Acctylene Welding s o i Good
USES

Balls, Bolts, Marine hardware, Nuts, Propeller, Shafts, Rivets, Valve Stems, Welding rods.

(Machining and general purposes other than forging quality)
as per IS 291 — 1961 Gr. 2 °
(ES 2874 — 1969 CZ 113) BS 252 — 1963

CHEMICAL REQUIREMENTS

Copper e - v 59-629;
Tin - .s &4 0 5-1%
Lead . . o 0.5.1%
Zinc o e & Balance
PHYSICAL PROPERTIES
Tensile strength o - - 35 kgs./mm2-min.
169

Elongation “r . . )

FABRICATION PROPERTIES

Capacity for being cold worked .. e os Fair

Capacity for being hot formed .. =t i Fair

Machineablity rating(Free cutting Brass-100) vz == 70

Suitability for Brazing i o i Excellent

Soldering et i W Excellent

Welding e .. .. Good
USES

_ Condenser plates, piston rods, nuts, bols, rivets and other marine machined hardware not invol
orging operation,

S N.S.
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Lead Free (Rivetting) Brass roas
as per BS 2874—CZ 109 (BS 1949)

CHEMICAL REQUIREMENTS ny
Copper . b -
Zine i ‘e

PHYSICAL PROPERTIES =

.s

Tensile strength

Elongation - o

FABRICATION PROPERTIES )
Machineability Rating (Free cutting Brass-100)
Bending
Rivetting e
Forging ts .o

.

. 4 s .

USES i 5 :
A ductile alloy with good cold working properties suitable for fb‘"‘.i'"g and
valve stems, tubing for heat exchangers, brazing rods and hot forgings.

High Tensile Brass Rods
as per BS 2874 1969 CZ 114 (BS 250)

CHEMICAL REQUIREMENTS
Copper
Tin
Iron
Manganese
*Lead
Aluminium
Zinc .

PHYSICAL PROPERTIES
Tensile Strength

Elongation

FABRICATION PROPERTIES
Capacity for being cold worked ..
Capacity for being hot worked &5
Machineability Rating (Free cutting brass-100) %
Wearing Properties v .
Resistance to Corrosion N L
Suitability for Soldering - - 2%

USES
Balls, Clutch discs, pump rods, shafts, valve stems and bodies,
nts requiring high strength and excellent resistance to corrosion.

e .

59-62%
Balance

34 kes/mm2-Min,
(22 Tons/Sq. in.)
26% Min.

55

Excellent
Excellent
Excellent

punching Rivets, boltings

1.5%
1.509%, Max.
Balance

47 kgs/mm2-Min.
(30 Tons/Sq. in.)
18%-Min.

Fair
Good

30

Good
Excellent

Fair

welding rods and such -other compone-

* If the material is required with lower Jead Content than that specified. it may be ordered with a

maximum lead content of either 0 1% (lead-free grade or 0.5%).

High Tensile Forging Brass Suitable for Soldering

as per BS 2872 1969—-CZ 115 (BS 1001)

CHEMICAL REQUIREMENTS
Copper -
Tin
Iron -
Manganese -
Lead
Alumipium
Zinc

PHYSICAL PROPERTIES
Tensile strength i

Elongation - b .
FABRICATION PROPERTIES
Capacity for being cold worked &% -

Capacity for being hot worked i

Machineability rating ..
(Free cutting brass-100) ; ..

Wearing properties - i

Resistance to Corrosion o

Suitability for Soldering

USES ” .
Forgings requiring high tensile strength and soldering properties,

55 Kgs/mm2-Min.
(35 Tons/Sq. in.)
12% Min.

Fair
Good
30
Good

Excellent
Excellent

A N. S.
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HIGH TENSILE BRASS RODS
as per IS : 320—1962

Alloy-lt Alloy-2 Alloy-3
percen ercent
. CHEMICAL REQUIREMENTS d pereint
Copper 56,0 to 590 56.0 to 59.0 570t
Tin* *0.75 to 1.75 *0.5 max *1.0 (:ng)l:ﬂ
Lead @0.5 max @ 1.0 max @0.75 to 1.0
iron 1.25 max 0.7 to 1.2 0.25 to 1.0
Manganese 20.0 max 0510 1.2 0.5 to 1.2
Nickel — — -
Aluminium 0.2 max 0.2 to 1.2 0.5 to 2.0
Other elements 0.5 max 0.5 max 0.5 max
Zinc Remainder Remainder Remainder
PHYSICAL PROPERTIES
Tensile Strength Allay-1 Alloy-2 Alloy-3
(Kg/mm?) min. 53 47 53
i5 20 15

Elongation (percent) min.
FABRICATION PROPERTIES
Similar to CZ 115
USES

Alloy 1—suitable {er scidering.
Alloy 2—less easiiy solderzd.

Alloy 3—suitable for machining.

*Tin is not to bc intenticnally added

Leaded &‘rass Raods

(Drilling end Turning Quality)

CHEMICAL REQUIREMENTS

as per MS 53—DIN 1756

Similar to CZ 114

56 5 to 59.5%

Copper e e %
Lead . e . 1 to 3‘%
Zinc 3 o d Remainder

PHYSICAL PROPERTIES
Tensile strength

39 to 50 kgs/mm?

Elcngatica 21 9 to 15%
FABRICATION PROPERTIES
Suttability fer cold forming : g Fair
Sunability for hot forming s 5 Good
Machining, drilling etc. s - . Very good
Resistance to wear & ¥ ' Poor
A it Good

Suitability for soldering

USES
For machined components manufactured at high speeds on automatic Capstan Lathes. drilling, shaping

or milling machines and which are not subjected to bending.

CHEMICAL REQUIREMENTS

Forging Brass Rods
per IS 3488—66, (BS—218—63)

56.5 to 60.0%

C s
L::)ap;" . e . 1.0 to 2.5%
Zinc - B Balance

MECHANICAL PROPERTIES
Tensile strength

35 kgs/mm2-Min
(22 Tons/Sq. in.)

Elongation - 25% Min.
FABRICATION PROPERTIES

Capacity for being cold worked o Poor

Capacity for being hot formed wie o - Excellent

Ho! forgeability Rating(Forging Brass-10J) i ’ 100

Machineability Rating (Free cutting Brass-100) N .. 2§80

Suitability for Soldering i . ..  Excellent

Brazing Lo S , Good
USES o

uality.

Forgings and pressings of all kinds for components requiring free cutting as well as forging q

S N.S.
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Brass Tubes 63/37

for General
per IS 407-—1966 (Alloy 2)

" CHEMICAL REQUIREMENTS

Copper -+ incidental nickel -
Lead we
Iron 3
Arsenic . i
Other impurities s
Zinc e

PHYSICAL PROPERTIES
Tensile strength Anncaled "
Half hard -
hard e

Bending, Drifting,

Flattening properties:

Hydraulic & Mercurous

Nitrate test :

USES
Heat exchangers

Purposes

Manganese Bronze Rods

CHEMICAL REQUIREMENTS

Copper
Tin
Iron
Aluminium
Manganese
Zinc
PHYSICAEL PROFERTIES

Tensile strength

Alloy A .
Alloy B e
Elongation

Alloy A e
Alloy B ..

USES

Extra Heavy-duty high strength alloy for large valves, stems,

cylinder parts.

Aluminium Bronze Rods
103 (BS 2032)

as por

CHEMICAL REQUIREMENTS

Aluminium ,

Iron + Nickel Y.

Manganese s

Copper il
PHYSICAL PROPERTIES

Tensile strength i

Elongation

FABRICATION PROPERTIES
Capacity for being Cold worked
Capacity for being hot formed

per ASTM B 13858

Alloy A
0,

%
57-60
0.5-1.5
0.8-2
0,25 max
0.05-0.5
Remainder

BS 2874—CA :

Machineability Rating (Free machining brass-100)

Suitability for Brazing s
Soldering ad
Welding (Arc) .o
USES .
¥ 1.

2. Corrosion resistant parts, marine hardware,
nuts. bolts, stringers and threaded parts.

-
o
..

-

. Acid resisting mine fJumps. Bearings, Valve seats etc, 2
heat-resistant applications, wear and high strength

59.639%,

0.80%, max.
0.07% max.
-0.06% max.
0.30%, max.
Remainder

29.38 kg/mm?
38.kg/mm2-Min.
46 kg/mm2-Min.

As per IS 407
As per IS 407

Alloy B
0,

%o
63-68
0.5 max
2-4
3-6
2.5-5
Remainder

53 kg/mm2-Min.
80 kgs/mm2-Min.
25%-Min.
10%-Min.

gears bearings, shafting and hydraulic

8.8 to 10.0%
4%' Max
0.5% Max
Balance

53 kgs/mm2-Min.
(34 Tons/Sq. in.)
22%-Min,

Fair
Excellent
35

Poor

Poor
Good

S N.S.
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as per BS 2874—CA: 104 (BS 2013)

CHEMICAL REQUIREMENTS i
Aluminium s . . 8.5 to 11.0%
Nickel i o 25 4.0 to 6.0%
Iron . . ve 4.0 to 60%
Manganese e se . 0.5% M
Copper s i o Balan

PHYSICAL PROPERTIES
Tensile strength v o T 71 kgs/mm2-Min.

(45 Tons/Sq. in.)
Elongation i i - 12%, Min.

FABRICATION PROPERTIES
Capacity for being cold formed . P Poor
Capacity for being hot formed - Good
Machineability rating (Free machining brass- IOO) 0o 35
Suitability for Brazig Wi s P Fair
Soldering a2y - i Poor
Welding - .o e Good

USES
1. Excellent corrosion resistant alloy, mainly used in propeller hubs, blades and other parts in

contact with salt water.
2 Valve guides and seats in air-craft engines.
3. Gear blanks and high pressure Valves, Bearings etc.

4. Heat Exchangers.

Aluminium Silicon Bronze Rods
as per ASTM B 283—56

CHEMICAL REQUIREMENTS

Aluminium - - ¢ 6.5 to 8.09,

Silicon .. - i 1.5 to 309

Copper e i ise 89% Min.
PHYSICAL PROPERTIES

Tensile Strength & - i 67 kgs/mm2-Min.

Elongation - e s 25%=Min.

FABRICATION PROPERTIES

'Maclh:neabie Aluminium Bronze with high strength, good corrosion resistance and low co-efficient of
riction
Forgeability Rating e o is 5%

USES
Hot forged components, propeller shaft bearings etc.

J

High Conductivity Electrolytic Copper Rods & Tubes
as per BS 2874 — 1969, C 101
BS 1977—1963 (Tubes)

CHEMICAL REQUIREMENTS

Copper o e o 99.9%- Mm (inclusive of silver)

Lead - i v 0.005°

Total impurities s s .- 003"" (excluding oxygen)
PHYSICAL PROPERTIES

*Tensile strength i = .. 23 to 35 kgs/mm?

Elongation ‘e .. 55 to 6%

Electrical conductivity at 209C o . 1019 IACS (annealed)
FABRICATION PROPERTIES

Capacity for being Cold worked .. . Excellent

Hot formed - .. Excellent

Machineability i e i Poor

Suitability for Silver brazmb e wis Good

Soldering - Good

(In an inert or slightly oxidizing condition.)
USES

Electrical conductors switches. terminals, gaskets, radiators, cotter pins, nails, rivets, tubes etc,
requiring high electrical/thermal conductivity.

* Material can be supplied in any temper as required by customers.

S N.S.
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'BRITISH STANDARD SPECIFICATIONS*FOR THE

CASTING ALLOYS—(Contd.)

.

PRINICIPAL NON-FERROUS

F entage y " Allied marks
ificati éﬁ:miugl Physical Properttes' Specifications Rema
Alloy Specification Composition
i . 150-46T Alloy used for
Aluminium | B.S. 1400 : Al. 8.5-10.5% | Tensile S"ensiil;] g_ { 48.45T-9C | high grade sand
B 1961 ABI Fe. 1.5-3.5% 32 tons perag. i, and die-castings
ronze Ni. 1.0% max. Elongation 20% | D.T.D. 174A L o e
Zn. 0.5% max. | min B.S. 1031/2 such a :
. 1.0% max ] D.IN.1714 and gear wheels.
Total other (G. AIMBz 10) | Also for compo-
elements S.T.A. 7-CA3 nents to wi
o stand the action
0.3% max. of superheated
Cu. remainder. AT
3 i high
ini ; : Al. 8.5-10.5% Tensile strength | G. AIMBzB Suitable for hig
Iﬁ\:glr::::um ?92[ l.:gg Fe. 3.5-5.5%o 41 tons per sq. in. Q.Q.B. 671a.A duty sand,_t_ dui
Ni. 4.5-6.5% Elongation 15% | Q.Q.B.67aC and centrifuga
Mn. 1.5% max. min. and D. castings.
Zn. 0.5% max. g.l\lddg.:sﬁfrogn
0.59% : b -45-
Total other B.30.45T.95
O T s, B.5. 1072/3
Cu. remainder S.T.A. 7-CA4
Brass B.S, 1400: Cu. 59-63% Tensile strength | B.S. 932 General purpoce,
60/40 1961 DCB Al. 0.5% max 18 tons per S.T.A. 7-CZ 14 | die-casting allov.
; Pb. 0.152, max. sq. in (min.) MIL-C-15345 D | Suitable fer c!e-
Total other Elongation 25% | Grade 2 ctrical switchgea:
elements (min.) and contact parts
- 0.75% max. brush holders.
Zn. remainder.
Brass B.S.S. 249 Cu. 55-60% Tensile strength | Ms. 58 A super high
60/40 Pb. 2-3.5% 25 tons per spead machining
Fe. 0.3% max. s8q. in . and screw cutting
Other elements Elongation 20% brass. Also suit-
0.75%, max. able for extru-
Zn. remainder sions.
Naval 3.S. 1400 : 1961 | Cu. 60% min. T?nsile strength | B. 124.453 Suitable for hot
Brass SCB4 Sn.101.59% 16 tons per B. 171-42 T.N.B. | and cold rolling,
60/40 Pb. 0.1% max sq. io. Q.Q.B. 636 B. casting. Has bet-
Other elements min. A.M.S. 4612 ter anti-corrosive
0.75% max. AM.S. 4611 properties than
Zn. remainder. S.AE. 73 the usual 60/40
S.AE. 76 alloy.
Leaded | BS. 1400: 1961 | Cu. 66-73% Tensile strength | ASTM. B146-52 | Suitable for pre-
s RCR2 0S4 I tons per (6A) ssure right cast-
70/30 Sn. 1.5% max. | sq. in. (min.) SAE. 41 g

Fe. 0.75“0 max.

Ni, 1.0% max.
Al. 0.01% max.
Total other
elements 1.0%
max. Zn.
remainder,

Elongation 129
(min.)

DIN 1709
GMS 64

ings up to 200
1b./sq. in at nor-

mal temperatu-
res.  Plumbers’
filtings, general

hardware ferru-
les ships’ trimm-
ings, etc. Also
for battery lugs
and other elec-
trical parts.

i f.

* Relating to sand castings unless otherwise stated.
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BRITISH STANDARD SPECIFICATIONS* FOR THE PRINCIPAL NON-FERROU¥
CASTING ALLOYS—(Contd.)

Alloy Specification Péi‘centagle Allied
emica Physical i Lled
Composition g Fropstiies Specifications Remarks
Brass B.S.S. 267 Cu. 68-729, Tensile stren
gth | B. 134.45.6 Alpha br ivi
70/30 Sn. 0.015% max. | 19 tons per sq. in.| B. 36.44T .6 gogd duci:?lsif;‘g:g
Pb.0.07% max. B. 134.45.5 high  strength
Irff' 0.05% max. B. 36.44T5S Can be used for
AL 0.10 7 max. B. 129.44T deep  drawing.
$ 0.019% ~max, B. 135.46T.2 An  addition of
Bi. 0.004% max,. B. 19.44T tin is made if
Zn. remainder. Q.Q.B. 611a.E corrosive condi-
Q.QW. 32Ic tions have to be
A.M.S. 4505A withstood:
S.A.E. 70A
S.A.E. T4c
S.A.E. 80A
Gilding B.S. 713 Cu. 89.919% Annealed condi- | B. 131-46T Alpha high i-
Metal Pb. 0.3% n?mx. tion tensile B. 43-46 (2) ty %rass léa.ar g::ll-
90/10 Total impurities | strength 16 tons | B. 36-46T ing.  pressings,
including Pb= per sq. in. B. 121-46T (1) tubings etc, Will
0.6% max. Elongation 30% stand much work
Zn. remainder. Brinell hardness hardzning.
75 max.
Gilding B.S. 712 B.S. 712 Annealed condi- These twe alloys
Metal B.S. 711 Cu. 84.86% tion. posses many of
85/15 Pb. 0.3% max. | B.S. 712 the characteri-
80/20 Total impurities | Tensile strength | B. 36-46T (3) stics of the 90/10
including Pb= 16 tons per S.AE. 79 range. ‘The in-
0.6% 5q.in. Crade A creased zinc con-
Zn. remainder. Elongation 359, tent provide sco-
B.S. 711 Brinell 75 max. pe for the desig-
Cu. 79-81% B.S. 711 ner and architect
Fb, 0,39, max. Tensile strength | B. 36-46T (4) but reduces the
‘Total impurties 17 tons per AE.T9 the thermal and
including Pb= sq. in. Elongation | Grade B electriczl condu-
0.6% 40% Brinell 75 ctivity. Can be
Zn. remainder max braﬁeg and ena-
melled.
Gunmetal B.S. 1400 : 1961 | Sn. 2-!11;/8/ 'lr‘ct:sile sirength g.S. 31158[9 :{'s;:t:;‘. s‘;g::?orrtct;
83/3/9/5 £G. 1 Zn: 7- ons per g 3.
R Pb. 3—6%° sq. in. Elongation| B. 30.45T;5A brass are nee1d-
Ni. 19 max. 12% B. 145.1:‘._5“:11 ch \lmh res-
Total other Q.Q.B. 7., pest to t;:orr:!';
elements 1.0% a QG'B i,.%n cslttmcl*v:z: e‘;:ngte_
max. QB -
. i ] b, il mperatures and
Cu. remainder STA. 7-CG6 bearing proper-
ties.
: he best
Gunmetal | B.S. 1400 1961 | 5n. 4-6% Tensile strength | DIN. 1705 Cne of the b
85/5/515 LG2 Zn. 4-6% 13 tons per (RGS) — gﬁgn;e:al casting
Pb. 4-6% sq. in, W.W.P46la ¥s.
Ni. 2% max. Elongation 15% ‘Avg‘if‘PM“éBa'z
'llotal ottsher . 62:46:1‘ . Recommended
0.5% max. B, 30:45T | for pressure resi
Cu. remainder. B. 145-46T sting _ GA¥HE.
A.M.S. 4855 Possesses supe
S.A.E. 40 ior machining
U.S. Air Corps | properties.
11306 G Dea
B.S. 897/8
S.T.A. 7. CGS
* Relating to sand castings unless otherwise stated.
., N [ ] s.
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BRITISH STANDARD SPECIFICATIONS* FOR THE PRINCIPAL NON-FERROUS
CASTING ALLOYS—(Contd.)

Percentage . § Allied ;
Alloy Specification Chemical Physical Propertie Specifications Remarks
Composition
. S. : 1 [ Sn. 6-87 Tensile strength | B. 30.45T.2A Possesses  high
?63’7‘%5‘2“ E S 1007 196 Zn. 3-5°, 14 tons persq. in. | B. 61.44 bearing  anti-
Pb. 1-3% Elongation 12%, [ B. [43.44T.2A corrosion  pro-
Ni. 2°, max. S.A E. 622 perties but not
Total other Q.Q.B. 701a. 1 suited for streses
elements 0.5% Q.Q.B 691b. 1 such as for un-
max. Cu. DIN. 1705 backed bearings
sainder. {RGT) and steam equig-
TERIRAAE S.T.A. 7-CG4 ment
B.S. 1023/4
Gunmetal B. S. 1400; Sn. 9.5-10.5°, Tensile strength | B.S. 382/3 Smndarg! alloy
Admirality | 1961 G1 Zn, 1.5-2.54, 17 tons persa. in | A.M.S. 4845 for marine cast-
§/10/ Pb. 1 5%, max. Elongation 15, | S.A.E. 62 ings and for
Ni. 1" max, B. J045.T.1A resisting  pressu-
Other elements B. 143 44T-1A res yp to 4000
0.2°, max S.T.A. 7-CG2. 1bs. per sq. in.
Cu. remainder.
Leaded B.S. 1400: Sn. 8 109, Tensile strength | B, 30.45T.3D Bearing alloy.
Bronze 1961 L B1 Zn. 19, max, 11 tons per B. 66.44 11B
76/9/0/15 Pb. 13.17°, 8q. in min. B, 144 45T-3D
Ni. 29, max. Elongation 49} B. S. 954/5
Other elements min. Din. 1716
0.5% max. (Pb. Sn. Bz, 13)
Cu. remainder.
Leaded B.S. 1400: Sn. 9-119;, Tensile strength | B.S.962/3 General purpose
Bronze 1961 LB2 Pb 8.8-11 09, 12,0 tong perk S.A.E. é’-l bearing tPIlof.
80/10/0/10 Zn. 0.75% max. | sq. in (min.) S AL. 792 Suitable for un-
Ni. 2.0%) max. Elongation 59 A.M.S, 4827B- lined heavy duty
P. 0.10% max. | (mih.) 4842A, | bearings for high
Cu. remainder ASTM. Bl44- shaft speeds.
Total other 52-(3A)
elements 0.59, Castings
max, DIN. 1716
tG.Sn Pb Bz.10)
Leaded B.S. 1400: Sn, 6-5-8,59, Tensil B.
Phosphor | 1961 LPBI P. 0.3%, min. tons per T [STA Tpy | Suliable for the
g;-o_’rlzze4 g 2-5‘5;, $q. in min. high grade cast-
1712} Zr;. izéol;-{,“ E‘li(:‘ngution 39 ;n§_sdnnd ?ill cas;lt
N b A \ olid and core
:‘.))lshcr elements sticks.  Bearing
% % max. bu_shes where lu-
u. remainder. brication is not
perfect.
Manganese | B, S. 1400 Cu. 559 min Tensile strength | A.M.S. 48 i
Bronze or | HTBI Mn. 3.09% max. | 30 tons pel sg. in. | 85, 207‘}860 Qor:)d allngom\\;:;:
High Pe 033 x| Elongation 209 ' |ST.A.7-CM6 | 500 Beruie
Tensile Fe. 0.5.2.0%, ASTM strength “J
Brass. Sn. 1.59, max, B147.48 (8a) d cnigl,‘ e
Ni. 1.0%, max. BI47-46T (Taksy)|
Pb. 0.5% max, BI32-46T (a).
Si. 0.1% max. SAE 43
Zn. remainder, R
* Relating to sand castings unless otherwise stated.
A N. S.
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BRITISH STANDARD SPECIFICATIONS+* FOR THE PRINICIPAL NON—FERROUS
CAST[NG ALLOYS.

Alloy | Specificati P, o " Allied
cification cmica Physical Pr, i ALl
Compositien y operties Specifications Remarks
Mangancse | B. S. 1400 Cu. 55% min. Tensile strength | B.S. 2 An alloy with
g‘i‘;ﬂu or | HTB2 k!f's%g% max. %ﬂl tons persq.in. | S.T.A 7 CM?A high strcnygth
max. o
Tensile Fe.D. 5-02 5o ongation 15% | SeMs 58F60
Brass, Ni 2.0% max.
Pb. 0.5% max.
Sn. 0.59%, max.
Si. 0.1% max.
Zn. remainder.
Manganese | B. 3. 1400 Cu. 55% min. | Tensile strength | B.S. 207/8 Extra heavy duty
Bronze or | HTB3 | Mn. 4.09% max. | 48 tons persq. in. | S.T.A. 7-CM7 high  strength
High Al. 3.0-6.0% Elongation 129 alloy.
Tensile Fe. 1.0.2.5%
Brass. Ni. 1.0%max.
Sn. 0.2%max.
Pb. 0.2%max.
Si. 0,19, max.
Zn, remainder.
Phosplior B. S. 1400: Sn. 10.0% min. | Tensile strength | 2B8 For high quality
Bronze 1961 PB1 Zn, 0.05% max. | 14 tons persq.in. | G.B.Z. 10 and finish solid
90/10 P. 0.5% min. min. Elongation | S.A.E. 65 and cored chill
Pb. 0.25% max. 3% min. B.103-44D cast sticks, Cast-
Total other B. 139.46T.D. ing to withstand
elements B. 159.46T.D. neavy loading
including B.S. 1058/59 such as gear
Pb = 0.3% max. S.T.A. 7-CP5 blanks, worms,
Cu. remainder side valves, etc.
Phosphor | B. S. 1400 : Sn. 11-13% Tensile strength | S. A E. 65 Alloy suitable for
Bronze 1961 PB2 P. 0. 15% min. 14 tons persq, in. | B.S. 421 ‘centrifugal cast
88/12 Pb. 0.59% max. min. Elongation | S.T.A. 7-CP6 gear blanks,
Ni. 0.5%, max. 5% min. worms and shde
Zn. 0.39%, max. valves working
Total other under loads.
clements
0.29% max.
Cu. remainder
Silicon B. S. 1400-SB1 | Si. 1.5-5.0% Tensile strength | D.T.D. 355 Alloy for with-
Bronze Zn. 5.0% max. 20 tons per sq. m B. 96.42¢ standing corro-
Fe. 2.5%, max. Elongation 159, | P. 98 45¢ sion of mineral.
Mn. 1.5% max. B. 97.44c vegetable  and
Total other B. 99.45¢c organic  acids,
e¢lements 0.5%, B. S. 1029/30 dyes and fruit
max. B. S. 1029/30 juices. Also for
Cu. remainder. S.T.A. 7-CSI strength and cer-

tain bearings.

* Relating to sand castings unless otherwise stated,

S N.S.
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2236 NON-FERROUS ALLOYS

BRASS, BRONZE, ALUMINUM AND OTHER
ALLOYS

Cast Brass and Bronze. — The following information on S.A.E. Standard
Brass and Bronze Castings inaludes typical applications of the diferent alloys in the
automotive industry, the composition in percentage, and physical properties based
upoan standard test bars cast to size with only a minimum amount ol machining to
remove the 6n gate. Standard specimens of wrought material are taken parallel to
the direction of rolling and all rods, bars and shapes are tested in full size when

practicable.

Red Brass Castings. — S.A.E. Standard No. 40. — Red brass is used for water-
pump impellers, fittings for gasoline and oil lines, small bushings, small iiscellancous
castings. This is a {ree-cutting brasg with good casting and finished propertics.

Composstion of No. go: Copper, B4 to 80; tin, 4 to 0; lead, 4 to v; zinc, 4 to 6;
iron, max., 0.25; nickel, max., o.75; phosphorus, max., 0.05; aluminum, o.00;
sulphur, max., 0.05; antimony, max., 0.25; other impurities, max., o.1§ per cent.

Physical Properties: Tensile strength, 26,000 pounds per square inch; yicld point,
13,000 pounds per square inch; clongation in 2 inches (or proportionate gage length),
15 per cent.

Yellow Brass Castings — S.A.E. Standard No. 41. — Yecllow brass is used for
radiator parts, fittings for water cooling systems, battery teeminals, misoellaneous
castings. “This alloy is intended for commercial castings when chicapiness and gosd
machining propertics are essential. :

Composition of No. y1: Copper, 62 to 67; lead, 1.50 o 3.50; tin, max., 1; iton,
mazx., o.75; nickel, max,, o.25; phosphorus, max., 0.04; aluminum, max., o.3o;
sulphur, max., 0.05; anlimony, max., 0.15; other impuritics, max., 0.15 per ceat;
zinc, remainder.

Physical Properties: Tensile strength, 20,000 pounds per square inch: clungatisa
in 2 inches (or proportionate gage length), 15 per cent.

Manganese Bronze Castings — S.A.E. Standard No. 43. — This alloy 1< ia-
tended for castings requiring strength and toughness. It is used for such automuotive
parts as gear-shifter forks; counters, spiders; brackets and similar Outings; parss
for starting motors; landing-gear and tail-skid castings for airplane-

Composition of No. 43 Copper, 55 to 60; zinc, 38 1o 32; tin, max., 1.:0: maa.
ganese, max., 3.50; aluminum, max., 1.50; iron, max., 2 lead, max. o..;o'wu [l ek

"Physical Propertics: Tensile strength, 65,000 pounds per squarc inch:  cionss-
tion ia 2 inches (or proportionate gage length), 2; [er cent.

High Tensile Manganese Bronze Castings — S.A.E. Standard No. 430. —
This zlloy is intended for use in castings where high strength aud toughness are
required such as marine propellers, shafts and gears.

Com position of No. 430: Copper, 6o to 68; iron, 2 to 4; aluminum, 3 to 0: maa-
gancse, 2.5 to §; lin, max., 0.50: lead, max., 0.20, and nickel, max.. o.co [t ceot;
zinc, remainder. ) .

Pb:vsital Properties: This alloy is manufactured in two grades, distinguished by
chemical composition: Grade A being in the lower, and Grade B in the higher
r;t‘:g;.oidr:n;gmcsc. aluminum and iron content. Tensile strencth, Grade A, 90,000,
and Gr, » 110,000 pounds per square inch; el ionin 2 i :

o9 b oty per sy clongation in 2 inches, Grade A, 2,

Cast Brass to be Br'ned -~ S.A.E. Standard No. 44. - This brass is u
water-pipe fittings which are 1o be brazed. It begins to melt at abouy

S N.S.
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NON-FERROUS ALLOYS 223y

Hardness and Ultimate Strength of No. 70 Sheet Brass by Tempers

Rickwell Hardness Numbers |
Temper of s ; Ultimiate

Brass Sheet (S.A.E. No. 70) 1} Scale Superficial Strength

and EQUiVllehl Reduction 4{¢’* Ball- 3‘0'?‘ Scale Pounds per

in B. & S, Gage Numbers 100 k. Load ;{;g.ulil;d Square [nch

Temper ?‘::O Min. | Max. | Min. Mazx. Min, Mazx,
Grade A
Quarter Hard 1 40 63 43 6o [ 44,000 ‘ 54,000
Half Hard 2 6o ki 56 68 | 57,000 67,000
Three-Quarter Hard 3 77 | 82 6s 72 64.000 | 7..,000
Hard 4 79 86 70 74 71,000 | 41,000
Extra Hard 6 85 91 74 77 ’[ 83,000 | §2,000
Spring 8 89 93 | 76 78 [ 91,000 | 100,000
Extra Spring 10 | 9t | 95 | 77 79 [1)5.000 | 104,000
(Grade C

Quarter IHard 1 40 6s F 43 6o [ 44,000 j 54,000
Half Hard 3 57 74 | 54 66 | 55,000 63,000
Three-Quarter Hard 3 70 % | 63 71 | 62,000 | 72,000
Hard 4 76 84 68 73 | 68,000 | 78,000
Ext:l'l Hard 6 83 39 73 76 | 79,000 | 89,000
Spring 8 87 92 75 78 Sﬁ.ooo* 95,000
Extra Spring 10 8§ 93 76 79 | 90,000 | 99,000

The bardness numbers equivalent to such temper designations as ‘‘quarter hard,”
“half hard,” eté., vary over a wide range as shown by the table above. The hardness
number represented by a given temper designation depends not only upon the kind of
annealing and thickness of a given material, but may be affected decidedly by the com-
position or type of alloy. *“Quarter hard'' red brass sheet (S.A.E. No. 79), for example,
may have a Rockwell hardness varying from so to 95 which differs considerably from
the minimum and mazimum numbers given in the table above opposite "‘quarter hard."

Hardness tests of the indentation type, such as Rockwell or Brinell, are generully used
for thin materials; however, if the shect is very thin, the test may be {or companison only
with other sheets of the same composition and thickness. When the penetration is deep
relative to the thickness, there may Le an apparent decrease of hari.iess due to the flow
or punching-through of the material because of lack of lateral support: however, when the
penetration is even greater relative to thickness, there may be an apparent increase in
hardness due to the pressure of the penetrator on the anvil of the instrument.

Composition of No. 7018: Copper, 80.0 10 93.0; aluminum, 6.5 to 11.0; iron, max.,
4.00; nickel, max., 1.00; manganese, max., 1.50; silicon, max., 2.25; tin, max., 0.60;
zinc, max., 1.0; tellurium, max., 0.8; other elements, max., o.50.

Composition of No. 701C: Copper, 18.0; aluminum, 9.0 to 11.0; iron, 2.0 L0 4.0;
unickel, 4.0 to 5.5; manganese, Wwax,, 1 .50; silicon, max., 0.25; tin, max., 0.20; other
clements, max. .50,

Composision of No. 701D Copper, 88.0 to 92.5; aluminum, 6.0 to 8.0; irun, 1.5
10 J.5; other clements, mas., 0.50.

Mechanical Properties: Minimum tensile strengths of the No. 701B alloy grade
range from 70,000 Lo 80,000 pai, Mlndgium yield strengths [rom 30,000 Lo 4o 000 D&i
snd minimum clongations in 2 inches from 12 to 9 per cent depending on th
or size of rod or bar, Minimum tensile strengths of the No. 701C alloy g:ad
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2238 NON-FERROUS ALLOYS
Bronze Backing for Lined Bearings — S.A.E. Standard No. 66. — This is an

nexpensive but suitable alloy for bronze-backed bearings of connecting-rods or
i ine bearings. - ‘

nguﬁ;om Copper, 83 to 80; tin, 4.50 10 0; lead, 8 to 10; zinc, max,, 2; other

mpurities, max., 0.2 per cent. o |
Physical Properties: Tensile strength, 25,000 pounds per square inch; yield point,

2,000 pounds per square inch; elongation in 2 inches, 8 per cent.

Bronze Bearing Castings — S.A.E. Standard No. 660. — This compo?ilion is
videly used for bronze bearings. Typical applications in the automotive industry
aclude such parts as spring bushings, torque tube bushings, steering-knuckle bush-
ngs, piston-pin bushings, thrust washers, ete. _

Com position of No. 660: Copper, 81 to 8s; tin, 6.50 to 7.50; lead, 6 to 8; zing,
‘10 4; iron, max., 0.20; antimony, max., 0.20; other impurities, max., 0.50 per cent.

Physical Properties: Tensile strength, 30,000 pounds per square inch; yicld puoint,
4,000 pounds per square inch; clongation in 2 inches, 18 per cent.

Cast Aluminum Bronze — S.A.E. Standard No. 68. — This alloy has consider-
.ble strength, resistance to corrosion, hardness equal to manganese bronze, and goud
searing qualities under certain conditions. 1t is used for worm-wheels, gears, valve
-uides, valve seats, and {orgings.

Composstion of No. 65: Copper, (Grade A) 87 to 8y, (Grade B) S¢.50 1o go.50;
Jduminum, (Grade A) 7 to ¢, (Grade B) g.50 to 10.50; iron, (Grade A) 2.50 to 4,
Grade B) not over 1; tin, max., (Grade A) o.5, (Grade B) o.2; total other im-
surities, (Grade A), 1, (Grade B) o.5 per cent.

Physical Properties: Tensile strength, (Grades A and B) as cast, 65,000 pounds
ser square inch; tensile strength, (Grade B) as heat-treated, quenched and drawn,
lo,co0 pounds per square inch; yield point, (Grades A and B) as cast, 25,000 pounds
ser squate inch; yield point, (Grade B) as heat-treated, 50,000 pounds per square
nch. Elongation in 2 inches, (Grade A) as cast, 20 per cent; (Grade B) 15 per cent;
Grade B) as heat-treated, 4 per cent.

Wrought Copper and Copper Alloys

Brass Sheet and Strip — S.A.E. Standard No. 70. — There are two grades
jesignated as 70A (Cartridge Brass) and 70C (Vellow Brass). Tempers range from
juarter hard through extra spring. These are given in the accompanying table,
I'he numbers following each temper designation in the table represent the amount
o reduction in B. & S. gage numbers when the brass sheets are rolled. The greater
‘he reduction, the harder the brass.

This alloy is used to make radiator cores and tanks in the automotive industry;
>cad chain, flashlight shells, socket and screw shells in the clectrical industry; and
tyelets, fasteners, springs and stampings in the hurdware industry.

.Cunmin of No. 704: Copper, 68.5 to 71.5; lead, max., 0.07; iron, max., 0.05;
inc, remainder.

Composition of No. 70C: Copper, 64.0 to 68.5; lead, max., 0.15; iron, max., 0.05;
tinc, remainder.

_.Hecbuicd Properties: Tensile strengths and Rockwell hardness numbers are
Jven in the accompanying table.

Aluminum Bronze Rods, Bars, and Shapes — 8.A.E. Standard No. 701. — Thix
1!Ilny is commonly used for bushings, gcars, valve parts, bearings, leeves wrame
sins, and fabricated sections. It is also used where strength al clevated
‘ures, a low coeflicient of friction against steel, or a combination of stre
-orrosion resistance is required. Alloy grades are: 701B, 701C and 701D
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Manufacturing Standards
& Quality Assurance

All products are manufactured in strict adherence to international quality standards.
Our quality assurance process includes:

@ (

D

Material Control Process Control Machining &
System System Dimensional Control

| ==
Certification & Final Inspection
Supplementary Testing & Finishing

Chemical composition is verified using
Spark Absorption Spectrometer before
pouring, ensuring precise metallurgy.
Our commitment to quality has made
us a trusted casting partner for
prestigious OEMs.
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Q 382/2, Bhawani Peth, Shop No. 7, Kumar Galaxy, Near Juna Motor Stand,
Pune — 411042, Maharashtra, India
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