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MAKING LIFE BETTER
WITH COPPER

Established in 1986, Cambridge was designed to supply tube for its sister company Jungwoo fitting, and

to sell tube products throughout the Asian market. By increasing production each year since opening,

Cambridge has been able to meet increasing demands. In 2006 Cambridge acquired a second tube mill |
facility, giving a combined capacity in excess of 70,000 metric tons, and the ability to produce a range of

products from Level wound coil to pancake coil, utility coil, and straight lengths. Cambridge operates both

cast and roll and extrusion processes, and a range of copper tube product from 4.76mm to 30798mm

(3/16" ~ 12"). cambridge currently supply customers for tube in over 30 countries worldwide.
CAMBR|DGE

HEADQUARTER [ SEOUL OFFICE
431, Cheonggyechon-ro, Dongdaemun-gu, Seoul, South Korea
Zip Code : 02586

www. sangchaigroup .com



‘ 1993, 1. Plant moved to Yangju city, Kyeonggi-Do, Korea. 2000. 01. Awarded Exporting USD 10 Million Sales’ 2006. 07. Completed Automatic Equipment at 2nd plant

. 1994. 07. Appointad as regional industrial complex 2000. 12. Increased Capit al (from USD 10 Million to 2008. 09. Awarded Gold Prize for "2006 Quality Management
| 1995, 10. Seoul Ofice established : NUMGDO BLDG., SHINESOLDONG, 105 Million) Contest in Korea”
DONGDAEMOON=-GU, SEOUL, KOREA 2004. 11. Awarded "Exporting USD 30 Million Sales” by 2006. 1. Awarded "Prirmne Minister's Prize” & Exporting
1996. 03. Renamed to "NUNGWON METAL Ind.Co.Ltd” Ministry of Commerce Industry and Energy USD 70 Million Sales” by Ministry of Commerce
- conversion to Corporation 2008. 10. Awarded Gold Medal for 'Korea Best Practice Industry and Energy
| -Ig g 0 Skill Contest” 2007 01. Awarded "Global Standard Management Award”
| 2006, 06. Awarded prize for Honorable industrial safety for Product Quality Management
, [ supervisor”
| 2000 [z —————-- ———1
| I I e 1
—
| - : 2010 - o Scls’
1986, 03. Established DONGKWANG METAL CO, 2000 1. Awarded Exporting USD 100 Million Sales
(pmduced Seamless CopperWater Tu bes) by Ministry of Cormmarce Industry and Energy
1988, 01. Corporate name changed to "SHIN HAN METAL IND.CO” 201, 10. Awarded for its distinct relations between labor and corporation

by Industrial Bank of Korea

201 . Awarded "Exporting USD 200 Million Sales” by Ministry of
Commerce Industry and Energy

2014.04. Forbes CEQ Award,
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Soft Coils = pancake coil

- Temper: O
- Size : 6.35mm~28.58mm (1/4"0D~1-1/8"0D)
+ Length : Standard 15m / 30m [ 50ft / 60ft / 100ft
* Incising & Ink Marking available
- Packing : Cambridge Carton box
Plastic wrap + label
Outer Cap [ Inner Cap
+ UL 700 psi Certified Refrigeration Coil

StraightTube

- Temper : O, OL, H, 1/2H

- Size : 6mm ~ 307.98mm (Bmm ~ 12-1/8"0D)
- Incising available

+ Packing : Bundle [ Wooden Box

- Length : Various

ACR/Medical StraightTube

- Temper: H

» Size : 8mm ~ 200mm (3/8"0D ~ 8-1/8"0D)
- Length : Standard 3m [ 6m [ 10ft [ 20ft

- Incising & Ink Marking available

- Packing : Bundle, Wooden box, Inner cap

Packaging

Eﬁ_ ;‘

S/Length - Bundle

PCC - Carton Box

s/Length —Wooden Box /

www.sangchaigroup n sangchaigroup E'-J @sangchaigroup — 04



MECHANICAL PROPERTIES
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MECHANICAL PROPERTIES

Copper Tensile Elongation Grain Size

Standard | UNS No. Temper Hardness

Alloy Strength 4 (mm)
O | Sotameded | . below60(HRET) = 0025-0080
oL Light Annealed below 65 (HRIST) below 0.040
_— C1220 DHP 1/2H Half Hard 245-325 30-60 (HR30T)
' ci2a DLP over 315 over 55 (HR30T)
H Drcwn over 275 (cipply to below
over 255 25mm only)
i 060 Soft Annealed over 205 below 50 (HRF) over 0.040
ASTEARIRD C12200 DHP 050 | light Annealed over 205 below 55 (HRF) over 0.025
H58 Drctwn over 246 over 30 (HR30T)
1432 _Aon | Avoeded | L below70(0V) |
= C12200 c12201 BQ  Bendable Quality 80-100 (HV)
AS[NZSI571
HD Drawn over 100 (HY)
— — R220 Annealed over 220 over 40 40-70(Hv 5)
ENTIE | cwozaa DHP | R250 = HalffHord | over250 over20 75-100(HVS)
| R290 Hard over 290 over 3 over 100(HV 5)

TYPES OF COPPERTUBE IS GROUPED

By Chemnica DHP High Phosphorus Deoxidized (P:0.015%~0.040%)
DLP Low Phosphorus Deoxidized (P:0.004%~0.015%)
o Annealed as "soft” tube
— TSR] et "Ilght" TR A T S
1/2H Half Hard is referred to as "R250, 1/2H, Bendable"
H Drawn temper tube is often referred to as "hard" tube

\
3
i

e
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CondenserTube
DWV Tube
GASTube

Domestic water service and distribution

L A:r-condltlonlng e refngerclhon o TR S TR
Heat exchange & fin tube
Drain, waste and sewage service

Natural gas & liquified pertoleum gas feul distrbution service

Straight Length Normal length of §/Tis 6m (~200mm OD), 4m (200~250mm OD), 3m (250~308mm OD)
e e e
ByShape [l:NaeaXele] 150~440KG/ROLL
- LevelWoundCoil 110~300KG/ROLL
Inner Grooved Tube 110~220KG(ROLL

CAMBRIDGE



SIZE RANGE

Cambridge produces full range of copper tube associated
with Japanese, European, American, Australian and Korean Standard

Available WallThickness

s/1
LWC

s/t

Lwc

Min

DLP(C12000) : Low Phosphorus Alloy

Bundle orWooden Box

StraightTube
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Phosphorus Alloy
DHP(C12200) : High Phosphorus Alloy
Packing Method

Products
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ASTM B88 ®0

Seamless Copper WaterTube

l. SIZE TABLE

‘WallThickness

SafeWorking Pressure
at service temperature

EE e
Type
5 i NI T I e
-
= 1/4 3fs 953 0035 0889 0216 0145 0B60,H58  IWC,PCC,S/T 7090 1,020
= 3/8 1/2 1270 0049 1245 0400 0269 O0B0,H58  IWC,PCC,S/T 7480 1,080
s 1/2 5/8 1588  0.049 1.245 0512 0344  0B0,H58  IWC,PCC,S/T 5,880 850
5/8 3/4 1905  0.049 1245 0622 0418 0B0,H58  IWC,PCC, ST 4,850 700
34  7/8 2223 0065 1651 0954 0641 OBO,H58  ILWC,PCC,S/T 5,550 800
1 11/8 2858 0065 165 1248 0839 O0B60,H58  IWC,PCC,S/T 4260 610
11/4 13/8 3493 0065 165l 1543  1.037 H58 s/T 3,450 500
1/2 15/8 4128 0072 1820 2026 136 H58 s/T 3230 460
o 2 21/8 5398 0083 2108 3070 2063  HS8 sIT 2,830 410
21/2  25/8 6668 0095 2413 4355 2026 H58 s/T 2,620 380
3 31/8 7938 0109 2769 5957  4.003 H58 s/T 2,520 360
31/2 35/8 9208 0)20 3048 7620 5120 H58 s/T 2,390 340
4 41/8 10478 0134 3404 9690 65N H58 s/T 2,340 340
5 51/8  130]8 0160 4064 4392 9671  HS8 s/T 2,250 320
6 61/8 15558 0192 4877 20638 13.868 HE58 s/T 2,260 320
8 81/8 20638 0271 6883 38558 25909 H58 s/T 2,410 340
10 01/8 25718 0338 8585 59928 40.269 H58 s/T 2,410 350
2 121/8 30798 0405 10287 85991 57783 H58 s/T 2,410 350
1/4 3/8 953 0.030 0762 0188 0126 OB0,HE8  IWC,PCC,S/T 6,010 870
3/8 1/2 1270 0035 0889 0295 0198  OBO,H58  IWC,PCC,S/T 5,220 750
1/2 5/8 15.88 0.040 1.016 0424 0285  O060,H58  LWC,PCC,S/T 4,740 680
5/8 3/4 1905 0042 1067 0539 0362 O0B0,H58  IWC,PCC,S/T 4120 590
3/4  7/8 2223 0045 143 0677 0455 OBO,HS8  IWC,PCC,S/T 3770 540
1 1/8 2858 0050 1270 097 0654 O060,H58  IWC,PCC,S/T 3,240 470
1/4 13/8 3493 0055  1.397 1315 0384 HE58 s/T 2,900 420
112 15/8 4128 0060 1524 1.700 1.143 H58 siT 2,670 380
i 2  21/8 5398 0070 1778 2606 1751  H58 s/t 2,380 340
21/2  25/8 6668 0080 2032 3689 2479 H58 s/T 2190 310
3 31/8 7938 0090 2286 4949 3325 H58 siT 2,070 300
31/2  35/8 9208 0100 2540 6386  4.29 H58 s/T 1,980 280
4 41/8 10478 om0 2794 8001 5377 H58 s/t 1910 270
5  51/8 130)8 0125 3175 1323 7609 = HS8 s/t . 1750 250
6 61/8 15558  0J40 3556 15180  10.200 H58 s/T 1,630 230
8 81/8 20638 0200 5080 28715 19.295 H58 siT 1,760 250
10 101/8 25718 0250 6350 44725 30.053 HE58 s/T 1770 250
2 121/8 307.88 0280 72 60085 40374 H58 s/T 1,650 240

¥ Pressure ratings for K, L, M DWV and refrigeration tube are calculated for annealed tube and for use when jointing is made using a heat
source. Hard dra wn tube has higher pressure ratings which will only be maintained when non-heat source joining methods are used.
This information is key when systems are designed.

07 The World Class Copper Tube from Korea CAMBRIDGE



ASTM B88 & O

Seamless Copper WaterTube

l. SIZE TABLE

; Safe Working Pressure
WaRThicksvess at service tenrgnperuu.ws
i R R R

psi
38 1/2 270 0025 0635 0215 0145 O060,H58  LWC,PCC,S[T 3,660 530
112 5/8 1588 0028 07 0303 0204 OB0,H58  LWC,PCC,S[T 3,260 470
5/8 3/4 1905 0030 0762 0391 0263 OB0,H58  LWC,PCC,S/T 2,900 420
3f4  7/8 2223 0032 083 0489 0329 OB0,H58  LWC,PCC,S/T 2,650 380
1 18 2858 0035 0889 0691 0464 OB0,H58  LWC,PCC,S/T 2,240 320
M4  13/8 3493 0042 1067 105 = 0.682 H58 s/T 2,200 310
11/2 15/8 4128 0049 1245 1400 0940 H58 siT 2,170 310
2 21/8 5398 0058 1473 2172 1459 H58 siT 1,960 280
M 21/2 25/8 6668 0065 1651 305 2026  H58 s/T 1770 250
3 31/8 7938 0072 1829 3983 2676 H58 s/T 1,650 230
312 35/8 9208 0083 2108 5326 3579 HE8 s/T 1,640 230
4 41/8 10478 0095 2413 6936 466l H58 s/T 1,650 230
5  51/8 18018 009 2769 9907 6657  HS58 s/T 1,520 220
6 61/8 15558 0122 3099 13269 8916 H58 s/T 1,420 200
8 81/8 20638 070 = 4318 24500 16.463 H58 s/T 1,490 210
0 01/8 2578 0212 5385 3807 25584  HG8 s/T 1,490 210
2 121/8 30798 0254 6452 54628 36708  H58 s/T 1500 210

[l. MARKING AND INCISING

Stundi_:l_n_i Mu_r!_cil_'l_g _
¥ Ink Marking (Durable) Incising (Permanent)

Type K TradeMark, Type K, Origin TradeMark, Type K Green Ink
Full range Type L TradeMark, Type L, Origin TradeMark, Type L | Blue Ink
Type M TradeMark, Type M, Origin TradeMark, Type M Red Ink

% Warnock hersey logo or NSF61 logo and other information can be marked by mutual agreement, the standard and the license agreement

lll. FINISHING

CLEANLINESS END-CAP
Unrequired by the Standard ~ End-capped by a buyer's option

www.sangchaigroup “ sangchaigroup a @sangchaigroup
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ASTM B280 &

WARNOCHK HERSEY
Seamless CopperTube for
Air Conditioning and Refrigeration Field Service
. SIZETABLE OF B280 STRAIGHT TUBE oo el i e ST
: SafeWorking Pressure
it at service temperature
o psi
3fls . 0030 @ 0762 0188 0126 = HS8 6000 870
12 12.70 0.035 0.889 0.295 0198 H58 5,220 750
5/8 15.88 0.040 1.016 0.424 0.285 H58 4,740 680
3/4 | 1905 | 0042 = 1067 0539 = 0362 = HS58 4120 | 590
7/8 2223 0.045 1143 0677 0.455 H58 3,770 540
11/8 2858 0.050 1270 0.974 0.654 H58 3,240 470
13/8 34.93 0.055 1397 1.315 0884 | H58 2900 420
) 15/8 4128 0060 1524 1.701 1143 H58 2670 380
21/8 53.98 0.070 1778 2606 1751 H58 2,380 340
2 5/8 66.68 0.080 2.032 3689 2479 H58 2,190 310
31/8 79.38 0.090 2286 4949 3325 H58 2,070 300
3 5/8 92.08 0100 2540 6.386 4291 H58 1,980 280
41/8 10478 o110 2794 8.001 5377 H58 1,910 270
5 1/8 13018 0.125 3175 11.323 7609 H58 1750 250
61/8 155.58 0140 3556 15,180 10.200 H58 1,630 230
8 1/8 206.38 0.200 5.080 28.715 19.295 H58 1760 250
3/8 953 0.035 0.889 0218 0145 H58 7090 1,020
12 1270 0.049 1245 0.400 0269 H58 7480 1080
5/8 1588 0.049 1245 0512 0344 H58 5,880 850
3/4 19.05 0.049 1245 0622 0418 | H58 4850 700
7/8 | 2223 | 0065 1651 0.954 0641 | H58 5550 800
11/8 2858 0.065 1651 1.248 0.839 H58 4,260 610
13/8 34.93 0.065 1651 1543 1037 H58 3,450 500
. 15/8 4128 0072 1.829 2.026 1361 HS8 3230 460
21/8 53.98 0.083 2108 3.070 2063 H58 2830 410
2 5/8 66.68 0095 2413 4.355 2926  H58 2620 = 380
31/8 79.38 0109 2769 5.957 4003 H58 2,520 360
3 5/8 92.08 0.120 3.048 7620 5.120 H58 2,390 340
41/8 0478 0134 3404 9.690 651 = Hs8 2340 340
51/8 13018 0160 4064 14.392 9671 H58 2,250 320
61/8 155.58 0192 4877 20638 13.868 H58 2,260 320
81/8 20638 0271 6.883 38558 25.909 H58 2,410 340

¥ Pressure ratings for K, L M DWV and refrigeration tube are calculated for annealed tube and for use when jointing is made using a heat
source. Hard dra wn tube has higher pressure ratings which will enly be maintained when non-heat source joining metheds are used.
This information is key when systems are designed.

The World Class Copper Tube from Korea CAMBRIDGE
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% Yellow Block : Ul 700Psi Certified Size gﬂﬁl’!hlf

Il. SIZETABLE OF PANCAKE COIL

WallThickness SafeWorking Pressure
(inch/mm) Temper at service temperature
Quaility | es°c | g | =
kPa 4
/4 = 635 | 0030 @ 0762 | 0120 0080 060 9,340 1,350 <
516 794 0.032 0813 0163 0109 060 7850 1130 §
Soft Coll 3/8 953 0.032 0813 0199 0134 060 6,440 930 =}
B280 12 12.70 0.032 08z 027 0182 060 4,750 680
ACR[TypeL  s5/8 = 188 003 0889 034 0251 = OB0 4120 590
Standard 3/4 19.05 0.035 0.889 0453 0305 060 3410 490
7/8 2223 0.045 143 0677 0.455 060 3,770 540
11/8 28.58 0.050 1270 0974 0.654 060 3,240 470
3/8 953 0.035 0.889 0216 0.145 060 7090 1,020
St God 12 1270 0.049 1245 0.400 0.269 060 7480 1,080
B280 5/8 15.88 0.049 1245 0512 0.344 060 5,880 850
Type K 3/4 19.05 0.049 1245 0.622 0.418 060 4,850 700
Heavy Coil 7/8 2223 0.085 1651 0954 0.641 060 5,550 800
11/8 2858 = 0085 1651 = 1248 = 0839 060 4260 800
14 6.35 0.024 0.610 0.098 0.066 060 7320 1,060
5/16 794 0.024 0.610 0126 0.084 060 5,760 830
Soft Coil 3als 953 0.024 0.610 0153 0103 060 4750 680
B743 Y2 | 1270 | 0028 oM | 0238 016l = 080 4120 590
Economy 5/8 15.88 0.028 07 0.303 0.204 060 3,260 470
3/4 19.05 0.032 0.813 0.416 0.280 060 3110 450
7/ls 2223 | 0037 0940 0562 0378 060 3,080 440

ll. MARKING AND INCISING

PRODUCT Standard Marking

e TYPE Ink Marking (Durable) Incising (Permanent) oo
B280 STANDARD . sfTUBE ACR, Trademark, OD, Origin ' Trademark, ACR ' Blue Ink
B280TYPE K HEAVY SITUBE ACRTYPE K, Trademark, OD, Origin Trademark, ACR TYPE K Green Ink
B280 STANDARD COoIL Not required by standard Trademnark, ACR Black Ink
B28OTYPE K HEAVY COIL Not required by standard Trademark, ACRTYPE K Black Ink
B743 ECONOMY COIL Not required by standard N/A Black Ink

IV. FINISHING

0.038g [ m2 Required by the Standard

www.sangchaigroup n sangchaigroup a @sangchaigroup 0
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ASTM B819

Seamless CopperTube for Medical Gas Systems

. SIZE TABLE x Yellow Block : UL 700Psi Certified Size ﬂ.ﬂf
oD ] ODWaliThickness(Inch/mm)
_iuﬁri:l_l-_i.ﬂ;tu_al-ln — e Tem[!:.nar Product

. Inch | mm | inch i s e

3/s 953 0.035 0889 0030 0762 H58 s/t

12 1270 0.049 1245 0.035 0.889 H58 s/t

5/8 15.88 0.049 1245 0040 1.06 H58 st

3/4 19.05 . 0.049 1245 0.042 | 1067 HE8 ST

7/8 2223 0065 1851 0045 143 HS8 s/t

1 11/8 2858 0.065 1851 0.050 1270 HE58 s/t

11/4 13/8 34.93 0.065 1651 0055 1.397 H58 s/t

11/2 | 15/8 41.28 . 0072 | 1829 0.080 . 1524 H58 | sit

2 2118 5398 0083 2108 0070 1778 Hs8 ST

21/2 25(8 6668 0095 2413 0.080 2.032 H58 sit

3 31/ 79.38 009 2769 0.090 2286 H58 s/t

31/2 . 358 9208 0.120 3.048 . 0100 | 2540 HE58 siT

B S e+ e e e ey e B

5 51/8 13018 0.60 4064 0125 3175 H58 s/t

6 61/8 155.58 0192 4877 0140 3556 H58 s/t

8 81/ 206.38 0.271 6.883 0200 5.080 H58 st

[l. MARKINGAND INCISING

‘ ‘ Standard Marking
OD SIZE TEMPER
Trademark,Origin,MED Trademark, Type K Green Ink
i TademarkoriginMED Trademark TypeLL . Blue Ink
lll. FINISHING
CLEANLINESS | END-CAP

0.038g/m2 | Required by the standard

The World Class Copper Tube from Korea CAMBRIDGE



JIS H3300 D

Copper and
copper alloy seamless pipes and tubes

l. SIZE TABLE

WALLTHICKNESS

Typek L TypeM bleWT range Temper Quality ProductType

ACT lo2s ‘u.an ‘0,35 ‘o.-mio.sni 0.60 u.wiu.so‘wu ‘ch- |150 |2.uo zsois,on i3.50|4.oo‘4.50|5.00
4 ' : [ ] ' 0,0L wc
5 0,0L we
6 H,1/2H, O, oL wWc, PCC, 5/T
635 IR ——— | [ | b H1/2400L WG PCCS/T
LU 5 O o .. ... ... .. Huymoo  wcrccs/T
952 0.76 0.89 H,1/2H,0, 0L WG, PCC, 5/T
10 H,1/2H, O, oL wWc, PCC, 5/T
12 H,1/2H, O, oL wWc, PCC, 5/T
127 064 089 124 H,1/2H, 0, 0L wc, PCC, ST
4 H,1/2H, 0, 0L WC, PCC, S/T =
15 : H,1/2H, 0, 0L WG, PCC, ST T
Bee | | | | 0 R T T HYZHO0L e PeCs/T @
2 _JE—— | | | | | H1/2H00L e PCC, ST ©
JB oLl ol [ | | | | HlmooL wc, pec, s/t
19.05 ' [ 1.07 124 | H, 1/2H, O, oL wc, PCC, ST
20 H, 1/2H, O, oL WC, PCC, ST
22 H, 1/2H, O, oL wc, PCC, S/T
2222 0.81 114 165 ' H,1/2H,0,0L wc, Pec, sfT
25 . H,1/2H,0,0L IWC, PCC, ST
25.4 H,1/2H,0, 0L Iwc, PCC, ST
258 | ol . 088 17165 | HlmMooL  wCPCCS/T
A8 |l R e ——— | | | ] 5 sit
32 . H siT
3492 1.07 140 165 H siT
381 H siT
4128 124 152 183 H siT
45 H siT
50 H siT
53.98 147 178 21 H sit
eaes | | |\ L Lo L 165 203 M st
7938 | 183220 H st
10478 | 241 279 H st
13018 277 318 H siT
155,58 310 356 H siT
200 H siT
250 H siT

¥ Green Block shows the range of manufacture on JIS Standard book

- www.sangchaigroup n sangchaigroup @ @sangchaigroup o



-~ MANUFACTURING PROCESS
FOR COPPER TUBE

EXTRUSION LINE (PLANT 1)
o—e

Start 3
&+

Draw Bench
(Final Drawing)

Billet Heating
L]

22

? @
- Tube Reducer
I @ a (Rolling)

Material Melting/Casting Extrusion
—1h

(Vertical Continuous Casting)

il
a !
-

Bull Block
(Final Drawing)

-
o
O
0
m
197 ]
w

CAST & ROLL LINE (PLANT 2)

o—=e
start

o -
D ° L
Material Casting Rolling Cascade
(Horizontal Continuous Casting) (size Reduction)

\
.
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CERTIFICATES '

—— — NSF/ANSI STANDARD 61
Drinking Water Systam Componants - Health Effects
Tubing/Hose
I s Copper Tube == 316" 0D
Level Wound Coll =»= 316" 0D
Pancake Coil == 316" OD

Straight Tube Type K, L, M == 3/16" 0D

JIS MARK CERTIFICATE

Certiffoation Mo, KEKROET! 4

NUNGWON METAL Ind. Co., Lid. (NWM] ‘ UPC - ASTM B88
66, Geengoges-rs, Eunhysormysen, Yegisa| Greoogai-do, Ko Copper Water Tube - ASTM B88 - Typa K, L, M

Hard drawn & Soft annealed copper water tube
in various types & sizes
Products comply with the applicabla sactions of the latest edition
of the Uniform Plumbing Code.
Manufactured in compliance with ASTM BEE-2008,
apeemmaumy Tested by an 1APMO RA&T recognized laboratary.

Koresn Staradards Assocmiion hereby certifies the JIS Mask factory
in sceardance with the proviaon of Aricle 37
of the Japanese Indusivial Stondirdisstion Low o follows
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Scope of Supply:

The manufacture and servicing of Copper
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Fur e, 11 E1 8L 8088
[ — Sornc m ppticms
Custaits Saren ma Applart

Eefreem: Regert Mo, ATEB-LT] RoHs
Frodua Cinereit Seamless Capper Waner Tebe for A O r o Refsiowraien Ro H s —_—
Fiakd Bervice
Restriction of usa of certain Hazardous Substances
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