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ITEM|REF |[TUBE OD A B C D E F WINDING FORMULA HYDROSTATIC |COPPER |NICKEL | TOTAL
NO. |[FIG. |ed 1 2 [3] 4 5 |6 " 8 |TEST OF WIRE | CONTENT |CONTENT | WEIGHT COPPER WIRE WINDING
NO. WOUND IN Kg. IN Kg. IN Kg.
001 |01 Q2.7 (1/2”) 759 757 [759 |31 29 (2395 [22 "120(1.515 |30.8|52.6[0.05 [150 2
(1/27) 1/2 20 Kg/cm2(g) | 2.7 0.0725 2.7725 COPPER WIRE WINDING SPACE FOR SAGGING
002 |03 [19.05 (3/4™)967 [967 - 31 29 2025 |22 |3/4"19(2.125 |23 |43 |0.125[36 |20 X@\OSMGV 3152 0.1042 32562 BLOCK
003 |03 [19.05 (3/4™)817 (817 - 31 29 1725 |22 |3/4™19 [1.774 |28 |57.8|0.05 (150|720 x@\o::m@v 3.013 0.0888 3.1018
004 (03 [19.05 (3/47)539.5 |539.5 | — 31 29 1170 |22 [3/4719(2.125 |23 |43 |0.125|36 |20 Kg/cmZ(g) | 1.777 0.0602 1.8372 | s S N A S B U B T 1
005 |01 [19.05 (3/4")707 |721 707 |31 29 2255 |22 |3/4719(2.125 23 |43 |0.125[36 |20 X@\OSMGV 3.489 0.116 3. 605 B B \ B _| _| A B B >
| | he
006 |03 [19.05 (3/4™)907 [907 - 31 29 1905 |22 [3/4719]2.125 |23 |43 |0.125|36 |20 Kg/cm?(g) | 2.959 0.098 3.057 |y N\ oy Ny oy o )\
007 |01 [19.05 (3/47)882 |771 882 |31 29 2655 |22 |3/4719(2.125 |23 |43 |0.125|36 |20 Kg/cm2(g) | 4.132 0.1366 4.2686 SRS L L L4
008 (01 [19.05 (3/4")660 |665 660 (31 29 2105 |22 |3/4719|2.125 |23 |43 |0.125|36 |20 Kg/cm2(g) | 3.248 0.1083 3.3563 D WA = B, E \/H\u D
009 |01 [19.05 (3/4™)882 |771 882 |36 29 2665 |22 [3/4"19(2.125 (23 |43 [0.125(36 |20 xo\o::m@v 4.137 0.1371 4.2741 N
010 |03 [19.05 (3/4")582 (582 - 31 29 1255 122 |3/4719|2.125 |23 |43 |0.125|36 |20 Kg/cm?(g) | 1.881 0.0646 1.9456 FIG.—01
011 (02 [19.05 (3/4™)[1193 |- — 31 - 1255 |22 [3/4"19[1.774 |28 |57.8|0.05 (150|720 xm\o_ﬁMA@v 2198 0.0646 22626
012 |03 [19.05 (3/4")732 |732 - 31 29 1555 |22 |3/4719(2.125 |23 |43 |0.125[36 |20 X@\OBMGV 2.396 0.08 2. 476
013 [02 112.7 (1/2") [1041 |- - 28 |- 1097 |22 [1/2720[1.515 |30.8(52.6/0.05 [150|20 Kg/cm2(g) | 1.234 0.0332 1.2672
014 (01 [19.05 (3/4")[745 |745 745 |31 29 2355 |22 [3/4719(2.125 |23 |43 [0.125|36 |20 xo\o_ﬁMA@v 3.65 0.1212 3.7712
015 |03 [19.05 (3/4")882 |882 - 31 29 1855 |22 |3/4719|2.125 |23 |43 |0.125|36 |20 Kg/cm?(g) | 2.879 0.0955 2.9745
017 |01 [19.05 (3/4")612 |611 612 |31 29 1955 |22 |3/47119 2.125 |23 |43 |0.125|36 |20 Kg/cm?(g) | 3.006 0.1006 3.1066
018 |03 [19.05 (3/4")|482 |482 - 31 29 1055 |22 [3/47119 2.125 |23 |43 |0.125|36 |20 Kg/cm2Z(g) | 1.593 0.0543 16473 s | L 1 C
019 |03 [19.05 (3/4")832 (832 - 31 29 1755 |22 |3/47192.125 |23 |43 |0.125|36 |20 Kg/cm2(g) | 2.718 0.0903 2.8083 | N S N W 3 S S a U N R
020 |03 [19.05 (3/4")[1353 [1353 | — |31 30 [2798 |22 [3/47[19[2.125 |23 |43 |0.125|36 |20 Kg/cm2(g) | 4.394 0.144 4.538 2 _ _ _ _| _| _ _ _ _ _ _ i 2
021 |01 19.05 (3/4")763 |759 763 |31 29 2405 |22 [3/4"1912.125 |23 |43 |0.125|36 |20 Kg/cm2(g) | 3.73 0.1238 38538 | ey )N ) e ) Nl
022 |02 .50 (3/87) [B92 |- - 31 - 954 |24 [3/8"201.3 |45 [67.9/0.05 |~ |20 Kg/cmZ(g) | 1.21 0.0444 1.9544 + 13 + < + 1
” ) ”_u A } m w Hu ”_u } ”_u
023 |03 [19.05 (3/4")532 [532 - 31 29 1155 |22 3/47191.774 |28 |57.8/0.05 |150|20 Kg/cm?(g) | 1.977 0.0594 2.0364 ! - As e_..
\/\
024 (03 [19.05 (3/4")732 |732 - 31 29 1555 |22 |3/4719 1.774 |28 |57.8|0.05 [150|30 Kg/cm?(g) | 2.704 0.08 2 784 N
- FIG.—03 FIG.—02
025 |03 [19.05 (3/4™)982 (982 — 31 29 2055 |22 |3/4"19[1.774 |28 |57.8|0.05 [150|20 xo\o%mﬁv 3.613 0.1058 3.7188
026 |02 §12.7 (1/2") [906 |- — 28 - 962 |22 [1/2"]20[1.515 [30.8|52.6|0.05 (150|720 x@\o::m@v 1.076 0.0291 1.1051
027 |03 [19.05 (3/4")932 (932 - 31 29 1955 |22 [3/47192.125 [23 |43 [0.125(36 |20 xo\oBmA@v 3.04 0.1006 3.1406
028 [03 [19.05 (3/4")982 [982 | - |31 29 |2055 |22 [3/47192.125 [23 |43 |0.12536 |20 Kg/cm2(g) | 3.2 0.1058 3.3058
029 |03 [19.05 (3/4™))1032 [1032 | — 31 29 2155 |22 [3/4"192.125 [23 |43 [0.125(36 |20 xo\o::m@v 3.361 0.1109 3.4719
030 |03 [19.05 (3/47)[1032 [1032 | — |31 29 |2155 |22 [3/47119[1.774 |28 |57.8|0.05 [150|20 Kg/cm2(g) | 3.795 0.1109 3.9059
031 |03 [19.05 (3/4")1182 [1182 | — 31 29 2455 |22 |3/47191.774 128 |57.8/|0.05 (150|120 Kg/cmZ(g) | 4.341 0.1263 44673
” _ 2| Z.O_..._”.mmnl
032 |03 119.05 (3/47)1087 |1087 31129 2265 |22 3/4719 2.125 |23 143 10.12536 20 Kg/cmZ(g) | 3.538 0.1166 3.6546 1. TUBE MATERIAL:—90—10 CUPRONICKEL TO AA 12130 UNLESS OTHERWISE STATED IN THE PURCHASE INDENT.
. . 2. CONDITION OF BASE TUBE:— FULL LENGTH SHALL BE BRIGHT ANNEALED CONDITION AND SUITABLE FOR EXPANSION AT BOTH ENDS.
033 |01 [119.05 (3/4™)832 |771 832 |31 29 2555 |22 |3/471191.774 |28 |57.8/0.05 |150|20 Kg/cm?Z(q) | 4.483 0.1315 4.6145 3 FIN MATERIAL —
034 103 h9.05 (3/4 1353513535 — |31 29 Tob. . > (a) COPPER WIRE OF ELECTRICAL GRADE HAVING CONDUCTIVITY 97% MIN.
(3/47) 2798 |22 [3/4719[2.125 23 |48 |0.125[150|20 Kg/cm2(q) | 4.752 0.144 4. 896 (b) SOLDER TO 1S:193 Sn 60,
035 103 16 mm 532 [532 | — |26 |28 1145 |2 6 |1]41.8 |308P2.6 |- bo x 5 4. TESTING ON BASE TUBES:—FOLLOWING TESTS ARE TO BE CONDUCTED ON TUBES AS PER AA 12130.
mm |mm| mm . . g/cm(g) (i) CHEMICAL
036 |01 [9.5 (3/8") |485 491 485 (25 28  [1567 |25 |3/87200.30 |45 [67.8(0.05 [157 2 (if) MECHANICAL — a. FLATTENING AND DRIFT.
(3/87) / 20 Kg/cm?2(g) | 1.162 0.0345 1.1965 . TTENSILE AND. ELONGATION.
037 |02 2.7 (1/2”) |906 |- - |31 - 968 |22 |1/27[2011.515 |30.8/52.6/0.05 [150 2 1.078 0.0293 1.1073 c. HARDNESS.
(1727 / 20 Kg/em*(q) (i) EDDY CURRENT — AS PER ASTM E 243.
038 |03 [19.05 (3/4")632 [632 | - |31 29 1355 [22 [3/4719[2.125 [23 |43 |0.125|36 |24 Kg/cm2(g) | 2.075 0.0697 5 1447 (iv) HYDROSTATIC TEST OF TUBES — 1000 PSIG.
(v) MERCUROUS NITRATE TEST.
039 |03 [19.05 (3/4"))682 682 | — |31 29 1455 |22 [3/41192.125 |23 |43 (0.125[36 |20 Kg/cm2(g) | 2.236 0.0749 2 3109 (vi) MICROSCOPIC EXAMINATION.
- - 5. (i) HYDROSTATIC TEST OF WIRE WOUND TUBES AS SPECIFIED ON CHART.
040 |03 |19.05 (3/47)532 532 | - |31 |29 1155 |22 3/4719[2.125 |23 |43 |0.12536 20 Kg/cm?Z(g) | 1.753 0.0594 1.8124 (i) COPPER WIRE:— CONDUCTIVITY TEST.
- - 6. TEST CERTFICATES:— 6 COPIES OF TEST CERTIFICATES FOR EACH OF THE TESTS CALLED ARE REQUIRED. CERTIFICATES FOR VISUAL &
041 101 [19.05 (3/47)765 |765 | 765 |31 |29 12415 |22 3/4"1192.125 |23 |43 |0.125136 |20 Kg/cm2(qg) | 3.756 0.1243 3.8803 DIMENSIONAL CHECK ARE ALSO REQUIRED.
7. GENERAL:—
042 |03 [19.05 (3/47)762 (762 | — |61 29 1675 |22 |3/47192.125 |23 |43 |0.125|36 |45 Kg/cm?Z(q) | 2.521 0.0862 2.6072 (i) WINDING ENDS ARE TO BE FIRMLY SECURED WITH THE TUBE SO AS TO GIVE PROPER CONTACT WITH THE TUBE, EFFECTIVE
- - HEAT TRANSFER AND TO WITHSTAND TRANSPORT AND OPERATIONAL HAZARDS.
043 |03 [19.05 (3/4")732 732 | — |36 |29  [1565 |22 [3/4719[2.125 |23 |43 (0.125[36 |20 Kg/cm2(g) | 2.401 0.0805 2.4815 (i) SURFACE OF THE TUBE SHALL BE CLEAN PROPERLY FOR A LENGTH 50 MM. AT THE ENDS (FREE FROM SOLDER).
. - 8. INSPECTION:—
044 |03 [19.05 (3/4")482 482 |- |31 29 1055 |22 [3/47192.125 [23 |48 [0.125(36 |20 Kq/cm2(qg) | 1.72 0.0543 1.7743 (i) DETAILED QUALITY CONTROL PROCEDURE ADOPTED BY SUPPLIER SHALL BE SUBMITTED FOR B.H.E.L.'S APPROVAL.
. " (i) WIRE WOUND TUBES ARE TO BE INSPECTED BY CUSTOMER OR THEIR AUTHORISED REPRESENTATIVE. SUPPLIER SHALL PROVIDE
045 |03 119.05 (3/47)607 607 | — |31 129 {1305 |22 |3/4|192.125 |23 143 10.125[36 20 Kg/cmZ(g) | 1.994 0.0672 2.0612 NECESSARY ASSISTANCE AND ALL FACILITIES FOR INSPECTION OF TUBES AT THEIR WORKS AS PER APPD. Q. A. PLAN.
. - 9. CONDITION OF DELIVERY:—
046 |03 [19.05 (3/4™)457 |457 | - |31 29 |1005 |22 |3/4719(2.125 |23 |43 [0.125|36 |20 Kg/cmZ(g) | 1.512 0.0517 1.5637 (i) INSIDE SURFACE OF THE TUBES SHALL BE FREE FROM CRABONEOUS MATERIAL.
047 101 . Noas loas | 945 |31 9 . > (i) TUBES SUPPLIED SHALL BE ROUND, STRAIGHT, CLEAN, SMOOTH AND FREE FROM HARM FULL DEFECTS.
19.05 (3/4") 2955 (22 13/4°11912.125123 143 1012536 |90 Kg/cm?(g) | 4.615 0.1521 4.7671 (i) FREE ENDS OF THE TUBE SHALL BE SQUARED DEBURRED AND CAPPED PROPERLY BEFORE DESPATCH.
. y 10. GUARANTEE:— TUBE SHALL BE GUARANTED AGAINST DEFECTS IN MATERIAL TREATMENT AND WORKMANSHIP FOR A PERIOD OF 30
03 - GUARANTEE
048 19.05 (3/47)382 382 ST |28 B35 |22 3/471912.125 123 |43 |0.12536 20 Kg/cm?(g) | 1.2706  |0.044 1.3146 MONTHS AFTER DESPATCH OR 12 MONTHS AFTER ACTUAL USE IN OUR EQUIPMENT WHICHEVER IS EARLIER.
. . 11. PACKING AND MARKING:—
049 |03 . 807 [807 | — |31 29 . . 2
19.05 (3/4") 1705 122 13/4711912.125123 143 1012536 |20 Kg/cm?(g) | 2.6374  |0.0877 2.7252 () TUBE SHALL BE PACKED SUITABLY TO AVOID MOVEMENT AND RUBBING.
050 103 ho.05 (3/47857 1857 | — |31 29 11805 122 13/471912.125 123 |43 |o.125/36 5 (i) CONSIGNMENT OF TUBE SHALL BE ENDROSED WITH TUBES FOR AIR COOLERS OF PROJECT.
(3/47) / 20 Kg/cm2(g) | 2.7982  |0.0929 2.8911 15 DETAILS OF WINDING FORMULA
051 |03 [19.05 (3/4")582 |582 - 36 29 1265 |22 |3/4719|2.125 |23 |43 |0.125/36 pO Kg/cm (g) | 1.9185 0.0651 1.9836
WIRE GAUGE|TUBE O/D|TUBE GAUGE [DIA. OVER LOOPS[NO. OF LOOPS[NO. OF COILS | MANDREL WIDTH [MANDREL NO.
052 |03 [19.05 (3/4") 898 | 898 - 31 29 1887 |22 |3/419(2.125 |23 |43 [0.125|36 PO Kg/cm (g) | 2.7359 0.2913 3.0272 ||'_wo“uo CUPRO—NICKEL TUBE SWG INCH SWG INCH PER INCH PER FEET RUN | IN INCH
053 [02 [19.05 (3/4") 1493 | - - 31 — 1555 |22 |3/4"19(2.125 |23 |43 [0.125|36 |20 Kg/cm (g) | 2.4294  |0.0800 2.5095 1 2 S 4 5 6 7 8
054 (02 [19.05 (3/4") 893 - - 31 - 955 |22 [3/4719(2.125 |23 |43 |0.125|36 |20 Kg/cm (q) | 1.4646 0.0491 1.5138
055 |02 [19.05 (3/4") 1823 | _ _ 31 29 1885 |22 [3/4719|2.125 |23 |43 [0.125|36 |20 Kg/cm (g) | 2.9600  |0.0970 3.0570
- - ADDITIONAL INFORMATION 3cU16 @] UYBK T
056 |02 19.05 (3/4") 993 | - - 31 - |1055 |22 [3/4719|2.125 23 |43 |0.125|36 |20 Kg/cm (g) | 1.6254 0.0543 1.6797 TE®,/ IRATTAT BT ST
" N STATUS OF DRAWING TYPE OF PRODUCT OR
057 |02 [19.05 (3/4") 2441 | — - 31 - 2503 |22 [3/47119 |2.125 23 |43 |0.125|36 |20 Kg/cm (q) | 3.6962 0.3864 4.0826 -+—={70:30 CUPRO—NICKEL TUBE NAME OF CUSTOMER/PROJECT
” , (WOTFOT | 3xq ) o froged MEiRS  [sm | /e | EF/so |Refooe| 25, @
058 [02 [19.05 (3/4") 1893 | — - |31 |- 1955 |22 [3/4719 [2.125 |23 |43 |0.125|36 |20 Kg/cm (g) | 3.0726  |0.1006 3.1732 DISTRIBUTION OF PRINTS \\\\ MY wv | PANDEY ~SD/— | 250887 VL0
059 (02 [19.05 (3/4™) 1743 | — - 31 - 1805 (|22 |3/4"19]2.125 |23 |43 |0.125|36 |20 Kg/cm (g) | 2.8314 0.0929 2.9243 h~\ BHARAT HEAVY ELECTRICALS LTD. MAW._ MUKESH -SD/- | 25.08.87
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