AIR CONDITIONING
AND REFRIGERATION
COPPER TUBES

FURUKAWA METAL (THAILAND) PUBLIC COMPANY LIMITED




FURUKAWA

Company Policy

: is the company that proeduces only PHD copper fube, It provides
all kinds of copper tube required to the manufactures of air
conditioners and refrigerators. The followings are the copper tube which FMT
can provides ;

FMGT Inner grooved tube for the heat exchanger
Plain tube LWC For heat exchanger and piping

Half Hard tube Radiater tube for refrigerator

Large diameter tube For Accumulator or Tank

Capillary tube For air conditioner and refrigerator

FMT's goal is to make the Customers' Satisfaction as the company's
supreme priority, and continuing its effort to provide higher quallty of the
products and services. At present, FMT aims to achleve the certification of
ISO 9001. It also will challenge the ISO 14001 to reflect the company's
commitment to protect and preserve the global environment.

FMT is proud of high productivity capacity of the low-residual-oll tube
developed by the Furukawa Electric Co.,Ltd. FMT is very critical in the selection
of the suitable kind of drawing lubricant specially in the production of the
iow-residual-oil copper tube. FMT also introduced the latest technigue to
design the annealing furnace for this exclusive use too. FMT's low-residual-
oll tube is known by the name of Furukawa Super Clean Tube (FSCT).

FSCT is nearly 100% used for the refrigerator produced in Thailand. The
refrigerant for air conditioner is changing from CFC Freon gas to a new
refrigerant substitution which Is more fiiendly to the earth environment.
Undoubtedly, FSCT will be the indispensable part in the production of new
model air conditioners which need the low-residual-oil tube,

We aggressively determine to participate in your new product
development.
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1. Address:

Bangkok Office ;

Saraburl Factory ;

2. History

3. Major Products ;

4. Employees ;

888/121 121h Roor Mahatun Plaza Buiding, Ploenchit Road,

Lumpinl. Patumwan, Bangkok 10330

Tel (02) 253-5020 Fax (02) 253-502]

Friendship Highway, Km 125th 213 Moo ¢, Tab-Kwang, Kaeng Khol, Soraburl 1824¢

Tel (034) 329-211-20 Fox (036) 357-342
Establishea

Started Operation 150 ton/month
Started Produchon of FMG

Started Produchion of Lorge Dia Tube
Starfed Production of Coplliary Tube
Expanded to 700 ton/month

Started Production of FSCT
Carfificated as Public Company
Listed Stock 1o SET

Expanded capaciy 10 1,500 fon/maonth

Started opetation of full continuous casting

Canstructed Ane Tube Factory

Receoived Cortification of 5O 9001

Phosphorzed Dooxdized Copper Tube for ACR

1) Furvkawa Multl Greeved Tube
2) LWC of Smooth Tube

3} H/2 LWC for Refrigerator

4) Lorge Diameter Tuoe for Accumulator & Tank

s) Capilary Tube
4) Others

5. Factory Ground Area ;

6. Capital ;

420,000,000 Baht
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_Production Process

. hosphorus deoxidized copper tubes have
superior workability, heat conductivity and resistance

to corrosion. It is suitable for air-conditioner, refrigerator,
piping and other applications. Furukawa Metal
(Thailand) Public Company Limited produces

phosphorus deoxidized copper tubes under licensed
by Furukawa Electric Company Limited (Japan), It is

beautiful in appearance, accurate in dimension and

good in quality.

Reducer

Vertical Bull Block Level Winder

FURU ~ KAWA



Sh

. urukawa's air conditioning and refrigeration
tubes are made in the steps shown below at a plant

designed specially for their production, Maximum care .
Is used to ensure that tubes are made flawless and in Meltlng
accurate dimensions, which is an important requirement

for this fype of tubing.

Cutting
Extruding
Extrusion Press

Casting

Rolling Cold Drawing Grooving
Tube Reducer VBB(Vertical Bull Block) GV (Grooving Maching)

Eddy Current Tester ”“*

Level Winder

1l 2

Gas
Analyzing

Purgmg‘

Level Winding Bright Annealing Delivery
Eddy Current Testing Clean Furnace

FURU O KAWA




Smooth Tube

- produces various size of smooth tube and supplies as different shape
of products such as LWC, Straight Tube or Pancake Coil. Usually we supply the
custom size according to the customer's requirement in addition to JIS or ASTM
standard size. If you can not find your desirable size in the following size table,
please don't hesitate to contact us.

Production Range of LWC. Straight Tube and Pancake Coil

0.30
0.35
0.40
[ 0.5
[ o.s0
| 0.8
| o.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.10
1.20
1.30

In case of out of range, please contact us. We will consider how to produce it

FURU O KAWA




FMGT

l

Furukawa Multi Grooved Tube

FMGT can be made various fransverse cross sections. Typical transverse
cross sections are shown.

Type B

Type A Type G-5

oD Ll N H w Inside Unit

Nominal size Code Outside | Bottom |Numder of| Lead Groove | Bottom | Surface Weight
Diameter | Thickness | Groove Angle Dept Width Area

mm mm Degree mm mm em®/m g/m
6.35 X 0.25 045-18=15 6,35 0,25 45 18 0.15 0.278 280 49
8,35 X 0.25 055-10-20 6,35 0.25 55 10 0.20 0.147 330 58
1,00 x 0.27 060-18-15 7,00 0.27 60 18 0.15 0.155 320 62
7,00 x 0.25 050-18-18 7.00 0.25 50 18 0.18 0,253 340 58
7.00 x 0.25 050-18-21 7,00 0,25 50 18 0,21 0,231 360 60
7.94 X 0.28 045-18-15 7.94 0.28 50 18 015 0.310 340 69
7.94 x 0.28 065-25-15 7.94 0,28 65 25 Q.15 0.069 340 5
8.00 x 0.28 050-18-18 8.00 0.28 50 18 0.18 0,316 370 69
8.00 x 0.28 055-18-18 8.00 0.28 55 18 0.18 0,270 J80 (Al
9,52 x 0.28 085-25-15 9.52 0.28 65 25 0.15 0.146 400 95
9.52 x 0.28 080-18~15 9.52 0.28 60 18 0.15 0.270 410 o0
9,52 x 0.30 060-18-20 9.52 0.30 60 18 0,20 0.270 450 a2
10,00 x 0.34 060-18-20 10.00 0.34 60 18 0.20 0,295 470 110

FMT can produce New Types According to customer requirement

FURU / KAWA




Capillary Tube

,'-? ,

- supplies various kind of

capillary tube for air conditioner and

refrigerator. The inside of the capillary

tube is very smooth in order to avoid

strapping of oil scum. FMT is developing

a new degreasing method to avoid

residual harmful materials against HFC

Freon, such as chlorine, |ubricant etc.

Straight Tube

FMT Capillary Tube

Straight Tube (Temper : O, OL)

Size

ID : 0.50 ~ 3.40 mm.

Paper Cylinder

OD : 1.65 ~ 4.00 mm.

Bunch Coll (Temper : H, OL)

Size

ID : 0.50 ~ 3.40 mm.

OD H 1.65 s 4.00 mm.

Packing Card Board Box

FURU ) KAWA

Capillary Tube

Deburring

Pinch Seal P-4l

Stopper ( [(==D) ]




_Half Hard Tube Production Size Table

H/2 LWC (mm) H/2 Straight Tube

1 00l 4 78l anla “ e
‘::‘ ,‘/u‘,"'ﬁ.:zlﬂﬂ !_o:v'._'.,‘.’l‘\:: ;(\s\l

WT D14.00 [4.76 |5.00 |6.00 |6.35 | 7.00 [7.94 [9.53 |12.70|15.88[19.05 (22.23| 25,40
0.30

0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20

Product range of Large Diameter tube (temper : 0,0L,H)

WT OD| 15.88 | 19.05 | 22.22 | 25.40 | 28.58 | 30.16 | 31.75 | 34.93 | 41.28 | 50.80 | 53.95 |55.00 | 64.00

0.60
| 0.70
| 0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00

In case of out of Range, please contact us. We will consider how to produce it

FURU ¥ KAWA
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FSCT Furukawa Super Clean Tube

~

enerally speaking, about 10 mg/m or
over of drawing lubricant oil remains inside of copper
tube after drawn. The lubricant oil evaporates by
heating in annealing furnace and the most of the oil
vapor flow out from the each end of long LWC. But,
some parts of the vapor still remain inside of LWC, and
condense on the inside surface of copper tube partially
when cooling in the annealing furnace. The residual oil
is harmful as follows ;

It may cause a failure in brazing

It may cause a blockade accident in

refrigerating cycle when using HFC

FMT and its parent company, the Furukawa
Electric Co., Ltd.. developed a special method to purge
out the oil vapor during heating process in annealing
furnace. They also designed a new type of annealing
furnace which is named as Clean Fumace. Moreover, Clean Furnace
FMT specifically selected the drawing lubricant which
almost completely evaporates at below the annealing temperature,

FSCT is recommended for all air conditioner and refrigerator using HFC Freon. It is also recommended
for non degreasing assemble process of air conditioner and refrigerator. FSCT's supreme purity inside of

copper tube is guaranteed.

Sample of Analyzing Result

L

Measuring method

Inner lubricant was abstracted from the tube of 1
sampled at each layer by Freon S-316.

Measuring analyzer - OCMA-300(HORIBA)

Amount of Residual Lubricant after Annealing

10 —ir A e e Usual annealing 7
- l FMGTmL()ﬂ)?S-SO-IE-_;I J
o R |
3 S g 0.1 |\[ FSCT anncak ng Same Size |
i wlowev raw
3 £ E 0.01 -
S
g 5 Vel 2 == SRR GRS Se Sl
o 0,001 ¢

0123456789101 12131-1 151617181920?1

Sampling position

FUru | () kawa



Packing Style For LWC

*h

Material Plywood

Width (W) _ .

Arbor hole (D1) 130 | 130 [ 130 130 | 130 | 130 | 130 | 130 | 130
Core diameter (D2) |550 |550 550 |550 | 550 |550 | 550 |550 | 550

Packing Style For Straight Tube

H Ho to H14

490

345

S So to S14

300

250

1,550 ~ 8,550

Packlng Style For Pancake CO|I

Maximum length is 15.24 m

Furu | | RAWA




The level wound coil (LW.C.) is of continuous
length and most popular for use of air
conditioners, refrigerators, etc.

i | Lo A/ AT INEY D
-‘”..n,,;: ) i ] Vi \ 4} LU

The copper tube wound tight on a reel can be used
in a long length. LW.C. has many salient features. With
careful attention paid to its dimensional tolerances,
and reel. LW.C. is favorably received by users.

The coll retains a high degree of roundness and
therefore permifts easy working.
The tube can be made in a continuous length
(maximum 160 kg per coll.)
The reel comes in carton material and in three sizes
to fit the equipment to work the tube.
VOULUANTIHARYe I WU UIIIU NBATY LASNBYADNYIE WHULEN
(PRODUCTION RANGE OF LWC, STRAIGHT TUBE & PANCAKE COIL)

Unit: mm (in.)

476 (0187)

635 (0280)

794 (0312) 2 E2

952 (0.375) G2

127 (Q50) G2 F2

1568 (0.625) 3 G2

19.05 (0.750) 3 G2

AT RIALTONLARYDUIYAMTURR sazRnefesTinnst i suuuluthy
Rol. Tho anclosure shows the production ronge. and he colour thows the type of the applcablo roal for LWC.

VIMNATIINTOIMB¥IMIIU (STANDARD REEL SIZE)

Unit: mm n)
E2 F2 3 G2
130 (5.1) 130 (5.1) 130 (5.1) 130 (5.1)
560 (22) 560 (22) 560 (22) 560 (22)
1,030 (40.6) 1,090 (42.9) 1.090 (42.9) 1,090 (42.9)
240 (9.4) 240 (9.4) 240 (9.4) 300(11.8)
] ] MU lumyus (CONTENTS IN A CONTAINER)
H - I L f ~ E2 70 9,450
onoo
: L l v\
[ \ V! 2 0 9,450
| /
i Z 3 70 6,300
| | 62 & 8,100
) W —




Furukawa's air conditioning and refrigeration
tubes enhance the performance of
air conditioners and refrigerators.

(1) High quaiity

The tubes are all given an eddy cunent test over the entire langth,
which ensures a flawless. high quality.

(2) High workability

The tubes are made with varied degrees of temper. Therefore one
having o desired temper fit for o specific application can be
selected

(3) Excellent bxazing

The tubes can be brazed with no fear of hydrogen britfleness.

(4) Fine appeciance

The bright-annealed tube surface, inside and outside, persents afine
appearance with metalliic luster,

(5) Available in many forms

The tubes are supplied in many forms - straight length. pancake call,
multi- layer coll. bunched cod, and level wound coil, One fit for your
fube - working equipment can be selected from among them.

Mealling point 1083 °C

Specific gravity 894 (20°C)

Specific heat 0.092 cal/g *C (20°C)
Modulus of elasticity 12.000 kgf/mm?

Thermal conductivity
Coefficlent of thermal exparsion
Electiic resistonce

0.81 cal/em/fsec/ *C (20 °C)
17.7 x 10%/ *C (20~300 *C)
203 p cm

The foble below shows the mechanical properties of Furukawa's air
conditioning and refrigeration tubes. Choose one that fits your tube
- working equipment. Hardness and strength increase. but bending
and expanding become harder as the temper changes from "O" to
"H"in the table,

The temper of "1 /16H" is hardening only on the outside surface of the
fube, Itis suitable for a straight tube for hairpin working,

T d;’mm o Ta::: Emg: 0 Yield sz:ngm' Rockwell hardness Gm;:n ea
Pa) a) Scala Value
060 ASTM B75 21 (206) min : " 6.3 (62) min 15T 60 max 0.040 min
oo 0 JIS H3300 21 (206 ) min 40 min 2 - 0.025 ~ 0.060
Furukawa typical value 24 (235) 52 1 5(49) 15T 47 0.040
050 ASTM B75 21 (206) min 3 Y 6.3(62) 15T 65 max 0,040 max
e oL | uisH00 | 21(208) min 40 min - - . 0.040 max
Furukawa typical value 25 (245) 51 1 5(49) 15T 52 0.020
Furukawa i 56-98
sk 1/16H-1 e 23 (226) min 45 min ooy - . 0.015 ~ 0.040
Furukawa typical value 25,5 (250) 51 1 7.5(74) 15T 55 0.020
Furukawa ‘ 2 B-11
sin 1/16H-2 s 23 (226) min 45 min T i00 - . 0.015 - 0,040
Furukawa typical value 25,5 (250) 50 2 95(93) 15T 56 0.020
25.3-33.0 no
HS55 ASTM B75 5 ai . 21 (208) min 30T 30 ~ 60 .
Light Furukawa 24 - 30
drawn 1/4H Standard (236 - 294) 20 min - - - -
Furukawa typical value 28 (275) 33 - 15T 70 -
H58 ASTM B75 25,3 (250) min 3 N 21 (206) min 30T 30 min .
25-33
s 1/2H JIS H3300 ey . = . - .
Furukawa typical value 29.5 (289) 28 - 30T 43 -
H80 ASTM B75 31.6 (310) min - " 28.1(275) min 30T 55 min -
e, H JIS H3300 32 (314) min . . - . -
Furukawa typical value 38,5 (378) . . 30T 62 2
b 7 05% finnalAkTanszi (At 0.5% extension under (od)
2 7 02% innnalAusanszi (At 0.2% extension under load)



douds:nou (COMPOSITION)

Furukawa's air conditioning and refrigeration tubes fully meet the
requirements of the applicable Japanese Industrial Standard (JIS) and ASTM

danlszneumainil (Chemical composition)

Chemical composition
Standard b ®
Cu P
JIS H 3300
C 12207 99.90 min. 0.015-0.040
(Phosphorus deoxidized copper)
ASTM B75
C 12200 (DHP) 99.9 min. 0.015-0.040

1. iin'iﬁ'annuu‘fuun&ud\guﬁnnumuuon WAZANUMUY ABBNASEIU ASTM B75
{Tolerances on outside diameter and wall thickness in ASTM B75)

Unit: mm (in)
Od. T Tolaconce, plus ond mins
Stanaard Averoge

wze, In. tokronce.| 030 035 0.41 05 06 07 08 09 10
Nomnal | pusond | ©012) | @014 | @©O16) 0020) | (@o24) 0028) | (0031 | (©O3S) | oA

476 0051 0.025 0025 0025 0,051 0.051 0.064 0.064 0076 0.076

e (0167) | (0002) | (©00) | (00O | (UOON) | (O002) | (0002) | (0OC2S) | (00G25) | (WOG3) | (0.0G3)
6.35 0051 0.025 0025 0,025 0.051 0,051 0.064 0.084 0076 0076

14 (0250) | (0002) | (@001 | (0OO1) | (@OO1) | (@002 | (O02) | (OG2S) | @oa25) | (VOa3) | (ooas)
5116 7.94 0051 0025 0025 0025 0.051 0,051 0,054 0.084 0074 0076
0312) (0002) | (@o01) | (000) | (Uoo1) (0.002) 002) | (0OG25) | (DOO25) | (0.003) | (0.0G3)

s 9.52 0051 0.025 0025 0,025 0.051 0.051 0.064 0.054 0076 0076
(0375) | (©002) | QOO | (@O0 | (0.001) (0.002) | (0002) | (0OG2S) | (DOO25) | (DOO3) | (00G3)

12 12.7 0051 . 0025 0.025 0,051 0.051 0.064 0.064 0076 0076
(0.500) | (0.002) (001 ([ (0.001) 0.002) [ (O02) | (00026) | (0.0025) | (U.OG3) | (DOG3)

5/8 15.88 0051 : 0.025 0.051 0,051 0064 0.064 0076 0076
(0.625) | (V.002) (0.001) ©002) | (0002) | (00O25) | (0.0025) | (D.003) | (0OGY)

a4 19.05 0064 z S . 0,051 0,051 0.064 0.064 0,089 0.089
(0.750) | (0.0025) ©002) | (0002) | (0D0C25) | (0.OO25) | (0.0035) | (D.0O3S)

2, n'ﬁiﬁ'aanuLdeuuiudlguu'nnnmnunn UAZAIMNINIATIIAY ANBNAIHIN JIS H3300
(Tolerances on outside diameter and wall thickness in special grade of JIS H3300) Unit: mm (n)
Od. T Tolronce, plus ond menus
Standard Averoge

20, in, toleronce,| 030 0.35 0.41 05 0.6 07 08 09 1.0
Nomindl | pusond | (©012) | (014 | (0O18) ©.020) | (.028) ©028) | @31 | o3 | ©o)

Iy 476 Q 008 0.03 0.05 0.05 0.05 0.06 0.06 008 008
(0.167) ©002) | (@O0O) | (00al) | (0.002) 0.002) | (0.002) ©002) | (0002) | (0O03) | (0.003)

114 6.35 005 003 0.03 0.05 005 0.05 0.06 006 008 008
(0250) | (0002) | (QOO1) | (@OO1) | (0.002) 0.002) | (0.002) 0002) | (@002) | (00C3) | (0.003)

516 7.04 00 0.03 0.05 005 0.05 006 006 008 008
(0312) | (©002) | (©O00)) | (@OO)) | (0.002) ©.002) | (0.002) (0002) | (0.002) | (0OO3) | (0.003)

8 9.52 0.05 0.03 0.03 0.05 0.05 05 0.06 005 0.08 0.08
(0375) | (Q002) | (©OO1) | (@OO1) | (0.002) 0002) | (0.002) ©002) | (0002) | (0.0G3) (0.003)

12 12.7 0.05 . 0.03 0.05 005 005 0.06 0.06 0.08 0.08
(0.500) | (0.002). ©oo1) | ©oo2) (0o0z) | (0.002) ©002) | (0002) | (0OO3) | (0.O3)

518 1588 0.06 J A 005 005 005 008 0.06 0.07 [i7)
' 0.625) | (0.002) (0.002) ©002) | (0002) (0002) | (©O002) | (00035 [ (0.0035)

a4 19.05 0.06 z 006 008 0.04 0.06 0.0 009
(0.750) (0.002) (0002) | (00d2) (0002) | (0002) | (0.0035) | (0.0035)




