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PREFACE

ATHEEPMF M T AR RN TAE, #5
EXHELSEZ B, FXHRAARGHRRBESHF @ik
B, AR, MIAEMERFHE T HBAE. KXHE
ATEETEEGTHRE, T, RB., BRIEESNEANR
BEAH, HEFERERE (WBFERE, KFRBER
). FESBHRE. SERLE. SRGRKELGTEAN
KAREFG, MEAREREETH R R E, SRR
[EES o di0E=ES )

As reference, this manual is useful when customer select
and make subsequent machining for CCA busbar. It makes a
definite and clear introduction about CCA busbar including
selection,specification,machining,transporting and warehousing.
The CCA busbar described in this article can be applied in power
transmission & transformation and distribution under the normal
weorking conditions. The surface anti-corrosion treatment should
be made if applied in severely corrosive environment (such as
the marine, chemical electrolyte), severe polluted environment or
in high altitude and frozen area, or met other relevant provisions
of the relevant standards.
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1§43 8 & HFE JrDescription of CCA Busbar
1143485 A& HE9 E X Definition of CCA Busbar
FARNEFHARESHET —NFANEESSSEME, LR4EN

THNSSRMESHNERERE, FRONELEFIERES: KTE

. EANMT. AEREERELES, MRESHMHATNBRZEFERTE

EEMEEESRE, RIETHEZOBNEERE,

FISEND CCA busbar is mar ired by horizontal i casting,
with both advantages of high conductivity of copper and lighter weight of
aluminum. The basic process of the product is: horizontal casting, pressure

heat and . There are

bonding layer between the copper and aluminum which ensure the high binding

strength.

1.24 2% & HER 4 HComposition of CCA Busbar

1.2. 1% FMaterial

R AHNaERNEAS FEGBT 5231 iRERREAT2EK, #Hxf
FEEFRASTMAERS HC11000;

BELFEASHEGBT 31901050, 107054851100/ S B RS E
R, #ERFHLALURESENE, RARMEISMRSHMSER.

The chemical composition of cladding layer of CCA is in accordance with
copper cathode T2 in standard GB/T5231, corresponding to the type C11000in
ASTM:

The chemical composition of aluminum core is accordance with 1050,
1070 or 1100 aluminum in standard GB/T 3190, the other electrical aluminum
can also be used according to contracts by supplier and purchaser.

1.2, 2% B & @ Surface Quality

FRREXATE, SRUM. MO, R, BERVRHEHLMRE, ¥
miRE R, R

The surface shall be smooth, no defects such as scratch, unevenness,
crack, bare Al and rusty spot. no flash and burr in the narrow edge.

123 BEFMREFMMITZHTR. HI. Th, EW. =RK

B, W, BRIE.

It shall be no delamination of CCA when make subsequent machining
such as cutting, punching, bending, riveting and installing if in compliance with
the machining manual.
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2.2 R+t Bff&Dimension and Deviation

a #FHR FNominal size

RS SHE R MRRR Thinb R T&

Nominal sizes of CCA busbar are shown in table.

REBEAHARARE

Commonly used specifications of CCA busbar
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#&iE: RE "O" ABAMIE. Note: Mark 0" is the common sizes.

b. A8 &HER TR % Size deviation of CCA busbar

BEFE:

DU/T247-201 24 TG # MR F1Ia B Lk

GB/T30586-2014& AL HIRAEIERE. Rk

The reference standards: DL/T247-2012 CCA busbar for equipment of
transmission and commutation

GB/T30586-2014 Copper clad aluminum flat bars and wires
manuf; d by i sting and rolling

HEEAHEREE. RERE
The thickness and width deviation of CCA busbar

=30 0.5 >3-6 +0.1
>30-100 +0.8 >6~10 £0.15
> 100 +1.2 =10 +0.2

#iE: EREELFEE: £0.5 mmNote: Allowable deviation of the
round comer radius: 0.5 mm.
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2 ## B & F|Specification and Series

2.1 7@ % #Product Classification

AEFEEFHRM AR AL RS EHHERREEE SHT R, 4
WEDEERN, AXREREERD (HL) PR, EARTHIIENE
fa, BRE R THEAAMTRMOEENREIBGN AR, VERBESHAHMN
TR (2R ) , SLEDHTELRN TASEER. §ERR,
RTHE.

Fisend mainly produces CCA busbar with the section of round corner
edges and full round edge, we are prefer to suggest the rounded edge section
which has a transitional round corner, avoiding the potential tip discharge effect
comparing to the right angle, increasing the effective overlap area comparing to
the full round edge. See figure .

ot

)

()

Cross section shape

R llustration

T——iREER ( UTERE WE )
1——Copper clad layer(refer to "copper layer” );
2—4Ri;

2——Aluminum core;

h—F @R,

h——Thickness of product;

b—@REE;

b—Width of product;

r—— B4, r=1.0mm ~2.0mm;
r——~Radius of round comer, r=1.0mm ~ 2.0mm;
R—£[Eih¥4%, R=h2.

R—~Radius of full round edge, R=h/2.

=3
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2.3 AR B EThickness of the Cladding Layer

SV REEAEANEAAREEFETY A5, MHRAREEXTF
FEERRER, EEASmmE ERRRESHEEMENRNMNIEEETNF
0.4mm, BEFARFemmMARESHEEAENENEAREERNT
0.2mm,

The unevenness in thickness of Cu cladding layer in the cross section is
P itted, but the i of Cu cladding layer in any position is no
less than 0.4mm when thickness of CCA busbar is more than &mm, the
minimum thickness of Cu cladding layer in any position is no less than 0.2mm
when thickness of CCA busbar is less than 0.2mm.

3 X tgEE ¥ Basic Parameters
3 VARE A HES FHEEFEEEM tkComparison of Properties
between CCA & Cu Busbar ( Annealed )

CCA Busbar({30%})| 456 | =130 =30 |(=002424( =711 =40 | BMRE
CCA Busbar(25%) 4.25 | =128 =28 | =0.02498 =69 =40 | B:kE
CCA Busbar(20%)| 3.94 | =125 | =25 |=0.02550| =676 | =40 |iBAZE

CCA Busbar(30%)| 4.56 | =180 | =38 |=0.02477 =696 | =40 b F3

CCA Busbar(25%)| 4.25 | =170 | =35 |=0.02648| =67.7 | =40 o

CCABusbar(20%)| 3.94 | =160 | =3 |=002506| =664 | =40 | WH
CCA Busbar B89 | =206 | =35 | 0.01724 100 = BART

3.28i%&® (B%(H ) Carrying Capacity (Reference Table)
iR A Environment temperature: 25T

BB % Power frequency: 50Hz

2 Temperature rising: 50K 65K 75K
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150x4.0 | 193 | 213 | 222 | 196 | 210 | 225 | 200 | 213
20.0x% 4.0 250 276 288 254 273 293 259 277 208
250x4.0 | 310 | 341 | 355 | 314 | 339 | 363 | 321 | 345 | 370
30.0x4.0 326 361 375 336 362 387 347 arz 399
300x5.0 | 425 | 453 | 476 | 438 | 453 | 480 | 450 | 466 | 503
30.0x6.0 486 538 562 499 539 579 514 554 595
30.0x8.0 579 648 678 596 644 697 613 662 717
30.0x10.0 | 638 | 711 | 724 | 658 | 712 | 745 | 676 | 733 | 767
40.0x4.0 | 463 | 498 | 517 | 465 | 500 | 532 | 479 | 513 [ 547
40.0x5.0 | 538 | 604 | 633 | 554 | 605 | €52 | 570 | 622 | 670
40.0x6.0 | 612 | 677 | 708 | 630 | 679 | 728 | 648 | 698 | 750
400x8.0 [ 725 | 805 | 847 | 746 | 806 | 873 | 767 | 829 | 897
40.0x10.0 | 790 | 894 | 949 | 814 | 896 | 977 | 837 | 921 [ 1005
50.0x5.0 | 665 | 735 | 765 | 684 | 736 | 788 | 703 | 758 | 810
50.0x6.0 | 755 | 836 | 872 | 777 | 836 | 898 | 799 | 861 923
50.0x8.0 | 891 | 989 | 1042 | 918 | 990 | 1072 | 844 | 1019 | 1108
50.0x10.0 [ 969 | 1061 | 1107 | 998 | 1061 | 1139 | 1026 | 1092 [ 1172
60.0x5.0 759 856 892 781 858 918 804 882 945
60.0x6.0 | 861 | 952 | 885 | 886 | 953 | 1025 | 911 | 980 | 1053
60.0%8.0 | 1011 | 1123 | 1182 | 1041 | 1124 | 1216 | 1070 | 1156 | 1252
60.0x10.0 | 1083 | 1215 | 1279 | 1125 | 1218 | 1318 | 1157 | 1253 | 1355
80.0x6.0 | 1081 | 1197 | 1250 | 1113 | 1198 | 1287 | 1145 | 1232 | 1323
80.0x8.0 | 1265 | 1405 | 1479 | 1302 | 1407 | 1523 | 1340 | 1448 | 1566
80.0x10.0 | 1362 | 1505 | 1583 | 1402 | 1507 | 1629 | 1442 | 1550 | 1676
100.0x6.0 | 1283 | 1419 | 1483 | 1320 | 1422 | 1527 | 1358 | 1462 | 1571
100.0x8.0 | 1504 | 1669 | 1758 | 1548 | 1672 | 1811 | 1593 | 1719 | 1862
100.0x10.0| 1620 | 1790 | 1883 | 1668 | 1793 | 1938 | 1716 | 1844 | 1993
120.0x 8.0 | 1740 | 1932 | 2035 | 1791 | 1935 | 2005 | 1842 | 1990 [ 2154
120.0% 10.0| 1880 | 2090 | 2197 | 1946 | 2094 | 2261 | 2002 | 2153 | 2326
#iE: WERENEEHRETR, MRRKkFL, MBIL0.956 (&

& <60.00mm ) F10.92f& ( FHE > 60.00mm )
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100.0% 8.0 79657 [ 314 | 032 |79657| 7.08 | 0.14
100.0 % 10.0 99657 | 3.93 | 0.25 | 99657 8.86 | 0.11
120.0x 8.0 2 956.57 | 3.77 | 027 |95657| 850 | 012
120.0x 10.0 1196.57| 471 | 0.21 [1196.57| 1064 | 0.08
50.0x5.0 24657 [ 1.05 | 095 | 24657 | 219 | 046
50.0x%6.0 296.57 [ 1.26 0.79 | 296.57 | 2.64 0.38
50.0x8.0 396.57 | 1.69 0.59 | 396.57 | 8.53 0.28
50.0 x 10.0 496.57 | 211 | 047 | 49657 | 441 | 023
60.0x5.0 29657 | 126 | 079 |29657| 264 | 038
60.0x6.0 396.57 | 152 0.66 | 39657 | 3.17 0.32
60.0x8.0 476.57 [ 2.03 0.49 | 476.57 | 4.24 0.24
60.0 % 10.0 596.57 | 2.54 | 040 | 59657 | 530 | 0.9
80.0x6.0 28 47657 | 203 | 050 | 47657 | 424 | 024
80.0%8.0 63657 | 271 | 040 |B3B57| 566 | 0.18
80.0 x 10.0 796.57 [ 3.39 0.30 | 796.57 | 7.08 0.14
100.0x 6.0 596.57 | 254 | 040 |59657| 530 | 0.9
100.0x 8.0 796.57 | 3.39 | 030 |79657| 7.08 | 0.14
100.0% 10.0 99657 | 424 | 024 | 99657 | BB6 | 0.11
120.0%8.0 95657  4.07 | 025 | 95657 850 | 0.12
120.0%10.0 1196.57| 500 | 020 |1196.57| 1064 | 0.10
30.0x 4.0 118.07| 054 | 1.85 | 118.07| 1.05 | 095
30.0x5.0 148.07 | 0.68 1.47 | 14807 | 1.32 0.76
30.0x%6.0 178.07 | 0.81 1.24 | 178.07 [ 1.58 0.63
30.0% 8.0 238.07 | 1.00 | 092 |23807| 212 | 047
30.010.0 298.07 [ 1.36 | 074 |298.07| 265 | 0.38
40.0%4.0 20, 15657 | 0.71 | 1.41 |15657| 139 | 072
40.0x5.0 196.57 0.9 111 196.57 | 1.75 0.57
40.0%6.0 236.57 [ 1.08 0.93 | 23657 | 21 0.48
40.0x8.0 31657 | 1.44 | 069 |31657| 281 | 0.36
40.0x10.0 39657 1.81 | 055 | 39657 | 353 | 0.28

=i

Notes: the data is tested on standing sample, if in horizontal, the data
multiply by 0.95 for width =60.00m and multiply by 0.92 for width >60.00mm.

33MMEAH SR RES
Volume & Weight Comparison Table between CCA & Cu Busbar

15.0x4.0 5807 | 023 | 435 | 5807 | 052 | 104
20.0x4.0 78.07 | 031 | 323 | 78.07 | 069 | 144
25.0x4.0 98.07 | 039 | 256 | 9807 | 087 | 115
30.0%4.0 11807 | 047 | 213 [ 11807 105 | 095
30.0x5.0 148.07 | 058 | 172 | 148.07| 132 | 076
30.0x6.0 178.07| 070 | 1.43 |178.07| 158 | 063
30.0x8.0 238.07| 084 | 1.06 |238.07| 212 | 047
30.0% 10.0 20807 | 117 | 085 |=208.07| 265 | 0.38
40.0x4.0 15657 | 062 | 161 | 15657 138 | o072
40.0x5.0 19657 | 077 | 1.30 |196.57| 175 | 0s7
40.0x6.0 23657 | 083 | 1.08 | 23657 [ 210 | 048
40.0x8.0 31657 | 126 | 080 | 31657 | 281 | 0.36
40.0 % 10.0 396.57 | 1.56 | 0.64 | 39657 asa | o028
50.0x5.0 A 24657 | 097 | 103 | 24657 [ 219 | 046
50.0x6.0 29657 | 117 | 085 | 29657 264 | 038
50.0x8.0 39657 | 156 | 0.64 | 30657 | 353 | 0.28
50.0 % 10.0 49657 | 196 | 051 | 49657 441 | 023
60.0x5.0 20657 | 117 | 085 [20657| 264 | 08
60.0x6.0 35657 | 140 | 0.71 | 38657 | 817 | 032
60.0x8.0 47657 | 188 | 053 | 47657 [ 424 | 024
60.0x10.0 59657 | 235 | 043 | 50657 530 | o.19
80.0x6.0 47657 | 188 | 0.53 | 47657 [ 424 | 024
80.0x8.0 636.57 | 251 | 0.40 | 63657 | 586 | 0.18
80.0x 10.0 79657 | 314 | 032 | 79657 708 | 0.14
100.0x86.0 506.57 | 235 | 043 |596.57| 530 | 019

-,
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3.47RK:4 YR REP in Heat E: ion and Cold C i

HATMRRES HHET T -40C-110THMAGS RILERRTR, WR
1000k, $RZEMFPEARSE, WENELESBERBASERZETE,

The 1000 times cycling test of CCA Busbar have been made from -40C
~110C, the electric performance and the bonding strength of interface between
Cu & AL keep stable.

4 ¥l 14 AE B hn T#5EMechanical Property and Specification

4.1k E 2% #ENo Marked Tolerance Standard

BodkiEnz, SHEN0UMERRIMNRTERIUERGET 15055-mil
1T, REFRULEHRMGB/T13916-2013-cHi1T, FLEEMMT R &R
GB/T 1804-m#fT.

Affected by bending or stamping molding, default no marked tolerance is
according to GB/T15055-m, the no marked position tolerance is based on
GB/T 13216-2013-m, the hole spacing and processing tolerance is according
to GB/T 1804-c.

4.2# ) T KX Cutting Method

4.2.1§8#]Cutting

ATEEEEANETIE, BREFRAHTEERR, NLRIENERER
B, BREAGENS. SEARERN, RITEAAXKKSUBSNE
F, EASKNTIHESES HIERENS, MnsmnkE,

Technology of cutting process for Al section bar can be as reference. The
TCG blade is recommended for circular saw to avoid Al-adhesion at the end.
When high-speed saw is applied, the emulsion or saponification liquid shall be
used to cool the blade, as the property of Al is sticky , which could make inferior
quality on end-face

HBFRTFEEASRNT:

Recommended ladder flat tooth saw blade parameters are as follows:
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4.2.2i$ 4 Die Cutting

4221 IMI R ERRFEREE, N7EREAKXF0.05h (B
B)mm, DANEER, SNERMARESREMRG. BERSM TER
ot

Check and adjust the gap of die, its blade clearance should be less than
0.05h (thickness) mm, keep sharp edge, otherwise the bonding layer of Cu and
Al could be damaged. Clearance fit showed as below:

£| \7‘\
|

sh (ML)

4.2.2 27 S ¥ A P17 30 T Prohibited as Showed

(] (]

4.2.2. 3% il THE E BT A 7 A, SR m T E AR
(EFHTREEESHSE, MEdFhERAEETASRR )

When the clearance between die cutting is too large or the blade is
passivation, its result is as follow(showed in the picture is not layered between
Cu and Al, but due to die cutting clearance is too large).

FISEND SEiENER

FISEND SEilEE

437 T %= Hole Machining Method

4.3.1 FLPunching

LA L i8] B R (O AN AR A B 3 (BB KX F0.05h ( JBLEE ) mm,
B AT AT RGSE REAEE, HEETE:

The punching die clearance between convex and concave die should be
not more than 0.05h mm fo avoid damaging the layers between Cu and Al.
Picture is as follows:

P

FxTosm

4311 A HBARRIEE © A< B+C, ik EHEMIERIFHM T EAT
Punch diameter should be ®A < B + C, it must have discharge pressure
plate , as shown below in detail:

431 28R PG AETERER, FNFRNEH ERTE S EERR
5, T

If there isn’ t discharge pressure plate on the punch head, it will damage
the surface layer as follow.

FISEND SEiNER

4.31.3 I REFREAESSAREARIOR, @It HRIEa=E
B MREBWMBELL, HRiEa=FE+5mm, TUEKDHESERSH
HEEPRERERWE, HEXTHE:

4.3.1.3 Punching postion shouldn’ t be close to the head face, otherwise,

the material will be raised, when designed, the distance “a” should be more
than thickness: if it’ s a bottom hole by riveting nut, the distance “a” should
be more than thickness+5mm, otherwise, the electroplating layer will be

bursted after riveting nuts.

4.3.25453Drilling

SRS S HRE AL, TWEIER, SRR, RS E
HEEEE, BRFENEX, EAAREAENEZEWERBLEARE, SRE
BETHRMREER, 8RBT WRRSSRIEMTT.

afEFFEE AT 1357 ~ 140° ;

b)EHFLE TS K

The drill should be kept sharp when drill hole, and when it* s near to the
bottom layer of copper the speed of drill head should be kept slowly to avoid
higher compressional force which will result in burrs around the hole and even
damage the bonding layer of CCA busbar. The other attentional thing is that it
should be equiped subplate to avoid damaging the bonding layer of Cu and Al.

Recommended:

a) Bit taper 135" ~ 140° ;

b) Cutting fluid should be applied when drilling.

4.4% #iBending

A4NEBEEAHR)FEER0° RTESHFTRAE,

Bending(thickness direction) radius refer to table when bending
angle 90

=12 -

HEE AT
Bending radius of CCA busbar

h=5 h
h=6 6. 8, 10
h=8 8. 10, 15
h=10 10, 12, 15
h=12 15, 20

A4V NFEEEFFERENBTSHRAE SR, BRFEOE, NWTE
If bending radius doesn’ t conform to standard ,it’ s easy to cause
copper layer division and fold as follows.

4427 (REAR ) HEFEREM245 L EbE ( MbEBX EHBIE
*x ), AFNERTLAZAMWA(SMGBTIS055-m KhEEEBNERA
WE, AEEREEEYEL), AFXFEEARD, FEFERA, 0REAN
HERBSMITHEMHEARARE

Bending radius R (width direction) should be above two times than
b i i with the b i . of lateral
dimension tolerance is a little large(reference GB/T15055-m), it’ s used
very small in actual lication and not ded, if it needs to be
used, you could contact with supplier using the existing die.

4,433 iEMFR ( FLEM ) Notes for Bending Design (Elongated
Hole)

4431 HFHETEMS, ERHIRPEREFEAMNERBNRT =
0.5L-0.5R ( #ZHRAIhHEMER ) , FLABFSIEE R =2h, #RE
BEEF LA, (LGB A T SR T TR S, BT
RS, FUERREER, ) BRTE:

==
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Due to bending processing, the linear distance between two bends should
be mare than 0.5L-0.5R ( negotiable under special condition ) in design, and
the distance between the hole edge and bengding tangent should be more than
2h to avoid causing elongated hole. (the problem could be avoided after
bending as an option, but the processing cost will be increased, so we should
avoid it.)pictures as follows:

A EATE

1)#E R R MAFF M IR~
BARB LIRS

Meet the conventional bending
processing size and prevents
deformation of the hole.

4432 BB IHNSHEERATSE. 3L TFE:
The special workpieces bending should be consider the problem of mold
interference.See below:

2 EERATH, BHRWR
RYBEAREEFERE
o

Attention to the problem of
mould interference, the size
limit can be customized
according to customer's
requirements under special
circumstances.

& BLEFH8 % HiRiE A FGICNC-BB-30-2.0418
Note:The above interference parameters use to GJCNC-BB-30-2.0
machine type.

S .
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4.5 WRiveting

MEESHNAEEERSHEENESNRRER, REGHHREL
B, LAZEE, 2RNEEZBRAEEEH, TLiTE/A, WREENEE

(SRR R R BEAERME: ARERFIRF100, EPESTRE.
BHSNRETEL A S, AERANESHTER) .

The copper layer thickness of CCA busbar can fully meet the installing
requirements of pressure riveting nut, it should be no surface distortion and no
aluminum powder residue inside, pre-treatment of deburring is necessary
before installation, but chamfering is not allowed, to guarantee the riveting
intensity (Installation strength criteria of riveting nut: disassemble and assemble
repeatedly 10 times with bolt, no loose rivet nuts ,no surface changes in
busbar , riveting torque see table ).

(AR A HE AR M ) B
Riveting nut test torque value of CCA busbar

S-M5-2-Z1 3

S-M6-2-2I 8

5-M8-2-21 18

5-M10-2-2| 30

S5-M12-2-2| 50 i
46K 4 BSurface Treatment

FELEFXTFEES. BN BRE, TEDHERENRNIRAS
MRRESHIRENERER, HEERERETERE, BEEEEHEERR
R, FAREREAS, BARETEHARMERSEHE,

Surface treatment contains tin—plate. nickel-plate. silver-plate and so
on. The procedure of pre—coating of copper should be done after machining,
and then p g toreqt the thickness of coating layer
shall meet the requirements of drawing, it should be no peeling off, keep
acid-free on surface by visual inspection.

5 BN FF Transportation and Warehousing
AT EGMETFIRT N RAEASRG RN, FRiERieEET
EGB/T 3199/ XME.

=16 -

4441 &N LTI ¥ FEFETBending Processing Matters Needing
Attention

VEREENESHRBRIENS$FARE, NEERMEEERTT
T, BNEBEAFZTRUTRE, AMSBIMTIRLTX;

2)iEiE AR R MR E X R SR, SRR MR
LK BB, 5N E S ERERE KR (B MATE A kN BiER T R
TEM, URFASRTEDX(SETRIEFEHA);

SEFRAEEONTEAY HEEHENITE, FRITRIEFTRTH
REH.

1)The same thickness of CCA busbar bending processing to ensure that
bending radius is the same as far as possible, the convex die radius and die
span size remains the same, otherwise, the bending coefficient will not be
stable and cause to bending error too big

2)Follow the bending rules that the more thickness of CCA busbar, the
greater of the concave die span, the more bending radius, the greater concave
die span L, otherwise, it' s easy to cause indentation deeper; but if the
concave die span is too much more, it” s also easy to cause that bending
shape is not ideal and the bending size is large fluctuations.(reference die
requirements as follow)

3)Recommended to adopt the fixed bending die to bend the same
thickness of CCA busbar, to ensure the stability of bending size.

FISEND SEZ0ER

Transportation and warehousing should be according to the standard
GB/T 3189 to avoid damaging to the quality of products.

Bf: REEEHS HEFREERTRIRE
The psychro-the | cycles i report of CCA
busbar for bolt connection

@

SR SRR R A ]

Wi w

o
WG zmmg‘a};z\z_se(
G HELEE
W e RO*8/50*5

E i v 0 A T A AT PR 2 7

-17 -
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@ wmas v

2.5 WRER
TS0 M2 K | RSN

HAWFH MR A ERRNR. NE

BT

=18

HHL BT MIHAIER 20N m (5% CPS FAI Ry 200kglom B 19.6Nm).
I
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