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PRODUCTS APPEARING IN THE NSF OFFICIAL LISTING ARE

Nungwon Metal Ind. Co., Ltd. (NWM)

‘s certibicate 15 the property of NSEF International and must be returned upon request. 1'us certificate remains valid as long as this client has products in
NSF's Official Listings for the referenced standards, For the most eurrent and complete Listing inforguation, please access NSF's website (www.nslorg).
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AS COMPLYING WITH NSF/ANSI 61 AND ALL APPLICABLE REQUIREMENTS.
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SAl Global hereby grants:

Nungwon Metal Ind. Co. Ltd.

366 Geurugogae-ro, Eunhyun-Myon, Yangju, Korea, South

StandardsMark Licence

Manufactured to:
AS/NZS 1571:1995 - Copper - Seamless tubes for airconditioning and refrigeration

“the StandardsMark Licensee” the right to use the STANDARDSMARK as shown below only

in respect of the goods described and detailed in the Schedule which are produced by the Licensee or on

behalf of the Licensee* and which comply with the appropriate Standard referred to above as from time to

time amended. The Licence is granted subject to the rules governing the use of the STANDARDSMARK and the
Terms and Conditions for certification and licence. The Licensee covenants to comply with all the Rules

and Terms and Conditions.

Certificate No:SMK02090

Issued: 6 July 2015 Originally Certified: 16 November 1998

Expires: 15 November 2018 Current Certification: 6 July 2015
Samer Chaouk

Head of Policy, Risk and Certification

=
=
=
a2
(=
=
=
&
o

/|
Australian
Standard

* For details of manufacture, refer to the licensee
The STANDARDSMARK is a registered certification trademark of SAl Global Limited (A.C.N, 050 SA ‘ ; ‘ ,
544 642) and is Issued under licence by SAl Global Cerlification Services P gﬁy ited (ACN 108 716 % I L B‘AL

gz ("SAl Glubal’] 680 Genma Street, Sydney NSW 2000, GPO Box 54
cate remains the of SAl Globel and must be returned to SAI Glo hal upen its request,
Refer to www.saiglobal cnrn the list of product models.

NSW 2001. This INFORM, INSPIRE. IMPROVE.
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S WaterMarkSIE A

23 Hol2FE2USM

CERTIFICATE
OF CONFORMITY

SAl Global hereby grants:

Nungwon Metal Ind. Co. Ltd.

366 Geurugogae-ro, Eunhyun-Myon, Yangju, Korea, South

Watermark Certificate of Conformity - Level 1

Evaluated to:
AS 1432-2004 - Copper tubes for plumbing, gasfitting and drainage applications

“the WaterMark Licensee” the right to use or arrange the use of the WATERMARK as shown below only in respect of the
goods described and detailed on the product schedule identified on www.saiglobal.com which are produced by the WaterMark
Licensee or on behalf of the WaterMark Licensee* and which comply with the appropriate Standard referred to above as from
time to time amended. The Licence is granted subject to the rules govemning the use of the WATERMARK and the Terms and
Conditions for certification. The WaterMark Licensee covenants to comply with all the Rules and Terms and Conditions

Certificate No:WMKA02089

Issued: 17 January 2017 Originally Certified: 3 February 2012

Expires: 2 February 2022 Current Certification: 17 January 2017
Paul Simpson

Global Policy Risk and Certification Manager

WaterMark :

* For detalls of manufacture, refer to the licensee

The WATERMARK is a registered certification trademark of Australian Building Codes Board ABN 74
SEQEOBZBSHMIBIm:igunderﬂmhySA! GlobsICu'liﬂmlimSeNk:esnBlyLl'rihad ACN 108 %SAI GLOBAL
?15&9)1:mmr}mewmmwnswmu. GPO Box 5420 Sydney NSW 2001. e e —
This ce remains the property of SAl Global and must be retumed to SAl Global upon its request. : '~ ’

Refer to www.saiglobal.com for the list of product modeis.
Qe G

STANDARDSMARK
LICENCE

SAl Global hereby grants:

Nungwon Metal Ind. Co. Ltd.

366 Geurugogae-ro, Eunhyeon-myeon, Yanju, Korea, South

StandardsMark Licence

Manufactured to:

BS EN 13348:2008 - Copper and copper alloys. Seamless, round copper tubes for medical gases
or vacuum

"the StandardsMark Licensee" the right to use the STANDARDSMARK as shown below only in respect of the
goods described and detailed in the Schedule which are produced by the Licensee or on behalf of the Licensee*
and which comply with the appropriate Standard referred to above as from time to time amended. The Licence
is granted subject to the rules governing the use of the STANDARDSMARK and the Terms and Conditions for
certification and licence. The Licensee covenants to comply with all the Rules and Terms and Conditions.

Licence No: SMK40402

Issued : 19 February 2016 Originally Certified : 19 February 2016
Expires : 18 February 2021 Current Certification : 19 February 2016
Heather Mahon

Acting Head of Policy, Risk and Certification

n

Australian T
Py § WA AN ORGRESTDN

* For details of manufacture, refer fo the licensee

The STANDARDSMARK is a registered certification trademark of SAI Global Limited
(A.C.N. 050 644 642) and Is issued under licence by SAl Global Certification Services Pty Limited SAI GLOBAL
(ACN 108 716 669) ("SAl Global") 680 George Street, Sydney NSW 2000, GPO Box 5420 Sydney Pstempdnemgpisbann

NSW 2001. This certificate remains the property of SAI Global and must be returned to SAI Global upon its request. Refer to
www.saiglobal.com, for the list of product models.

15
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SGS

‘Yangju-si, Gyeonggi-do
Korea

SGS File No.
Product Name

Item No./Part No.
Received Date
Test Period

Test Results

iz

Test Report no. Fesoto1LF-cTsavaats-02014

NUNGWON METAL IND. CO., LTD. (NWM)
366Geurugogae-ro, Eunhyun-myun

+ AYAA18-02014
: Copper Tube

. N/A

: 2018, 01. 08

:2018.01.08 to 2018.01. 11

Issued Date :

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

: For further details, please refer to following page(s)

2018.01. 11 Page 1of 6

SGS Korea Co,, Ltd.

JH-Jg

Jeff Jang | Chemical Lab Mgr

S5G5 Korea Co. Lia

o
0

=5
=

d
Test Report no. Fesototir-crsavats-02014 Issued Date : 2018.01. 11 Page 2 of 6
Sample No. + AYAA1B-02014.001
Sample Description : Copper Tube
item No./Part No. : NIA
Materials : Copper
N
Test tems Unit Test Method MDL Results
Cadmium (Cd) mglkg With reference to IEC §2321-5:2013 0.5 N.D.
(Determination of Cadmium by ICP-OES
Lead (Pb) mglkg With reference to IEC 62321-5:2013 5 N.D.
(Determination of Lead by ICP-QES
Mercury (Hg) maglkg With reference to IEC 62321-4:2013 2 N.D.
(Determination of ICP-OES
Hexavalent Chromium (CrVI)* pglem? With reference to IEC 62321-7-1:2015 0.1 N.D.
(Determination of CrVI by UV-Vis)
Unit Test Method MDL Results
Monobromobiphenyl mglkg With reference to IEC 62321-6:2015 5 N.D.
{Determination of PBBs and PBDEs by GC-MS)
Dibromobipheny! mglkg With reference to |EC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs
Tribromobiphenyl mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by G
Tetrabromobiphenyl mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDES by GC-MS)
Pentabromobiphenyl mg/kg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDES by GC-MS
Hexabromobiphenyl mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs
Heptabromobiphenyl malkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS
Octabromobiphenyl maglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS
Nonabromobiphenyl mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDESs by GC-MS
Decabromobiphenyl mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDES by G
Monobromadiphenyl ether mafkg With reference to IEC 62321-5:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS
Dibromediphenyl ether mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-MS
Tribromodiphenyl ether mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDES by GC-MS)
Canditians
SGS Korea Co Lt " --': * ;.-‘- 0,3 Eﬂs_mmu

ROHS(RalEE 1HAlItZ) SGS HIAE 2|ZE \

17
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S8 ROHS(FSHEE HAlTH2) SGS HIAE B|ZE

SGS

Test Report vo. resot01/Lr-cTsAvAA1s-02014 Issued Date : 2018.01. 11 Page 3of 6
SQmple MNo. + AYAA18-02014.001
Sample Description : Copper Tube
Item No./Part No, : NIA
Materials : Copper
Unit Test Method MDL R
mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDES by GC-MS)
Pentabromodiphenyl ether mafkg With reference to IEC 62321-8:2015 5 N.D.
(Determination of PBBs and PBDES by GC-MS)
Hexabromodiphenyl ether mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDES by GC-MS)
Heptabromodiphenyl ether malkg With reference to IEC 82321-6:2015 5 ND.
(Determination of PBBs and PBDEs by GC-MS]
Octabromodiphenyl ether mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PEBs and PBDES by GC-MS
Nonabromodiphenyl ether mglkg With reference to IEC 62321-6:2015 5 N.D.
(Determination of PBBs and PBDEs by GC-M:
Decabromodiphenyl ether malkg With reference to IEC 62321-8:2015 5 N.D.
(Determination of PBBs and PBDESs by GC-MS)
Test tems Unit Test Method MDL Results
Di-{2-ethylhexyl) phthalate (DEHP) mglkg With reference o IEC 62321-8 ; 2017 , GC/IMS 50 N.D.
Di-butyl phthalate (DBP) mglkg With reference to IEC 62321-8 ; 2017 , GCIMS 50 N.D.
Benzyl butyl phthalate (BBP) malkg With reference to IEC 62321-8 ; 2017 , GC/IMS 50 N.D.
DiHisobutyl phthalate (DIBP) mg/kg With reference to IEC 62321-8 ; 2017 , GC/MS 50 N.D.

NOTE: (1) N.D. = Not detected,(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) Negative = Undetectable / Positive = Detectable
(6) ** = Qualitative analysis (No Unit)
(7) * = a. The sample is positive for CrV1 if the CrVl concentration is greater than 0.13 ug/em2, The sample coating
is considered to contain Crvi.
b. The sample is negative for Crv1 if CrVl is n.d. (concentration less than 0.10 ug/em2). The coating is
considered a non-CrVi based coating.
¢. The result between 0.10 ug/cm2 and 0.13 ug/cm2 is considered to be inconclusive - unavoidable coating
variations may influence the determination.

SGE Korea Co, Lid | re¥ 31 dB0A LO0 10 V408 FTE D e Soamreup b

FHLICH ITSQIS A AFE(ASTM — B88)

Report prepared for: Spec Direct (Free User) on 1/16/2018 11:18:05 PM DIRECT Sonion inkertek

COMPANY
Nungwon Metal Ind. Co., Ltd. (NWM)
Crane Copper Tube

PRODUCT
Seamless Copper Metal Tube: 1/4", 3/8", 1/2", 5/8", 3/4", 1", 1-1/4", 1-1/2", 2", 2-1/2", 3", 3-1/2", 4", 5", 6", 8"
10" Nominal. Type K, L, M: Hard Temper (H), Soft Temper (O). Note: Type M excludes 1/4", 5/8" Nominal

EVALUATED TO THE FOLLOWING
ASTM B88-08 Standard Specification for Seamless Copper Water Tube

IDENTIFICATION
All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI

Certification Mark and the Markings required by the standard.

Attribute Value

Criteria ASTM B88 (1999)

Criteria ASTM B88 (2009)

CSl Code 22 10 00 Plumbing Piping and Pumps

Intertek Services Certification

Listed or Inspected LISTED

Listing Section PRESSURE

Report Number ~ 478-3902-2/01; 478-3024549-2/01
Spec ID 28023

Nungwon Metal Industrial Co., Ltd, | 28023 | Rev: Jan 15 2018 3:29PM | Uncontrolled Copy Page 2 0f 2

19
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FHLICH ITSQIS A AH2(ASTM — B280)

COMPANY:
Nungwon Metal Ind. Co., Ltd (NWM)
Crane CopperTube

PRODUCT

Seamless Copper Water Tube for Air Conditioners & Refrigeration Field Services, Type ACR; Temper (H58), Soft
Temper (060): 3/8", 1/2", &/8", 3/4", 7/8" 1-1/8", 1-3/8", 1-5/8", 2-1/8", 2-5/8", 3-1/8", 3-5/8", 4-1/8" (Straight); 1/8",
3/16", 1/4", 5/16", 3/8", 1/2", 6/8", 3/4", 7/8", 1-1/8" Nominal (Coil).

EVALUATED TO THE FOLLOWING

ASTM B280-08 Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field
Service

IDENTIFICATION

All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI
Certification Mark and the Markings required by the standard.

Attribute Value
Criteria ASTM B280 (1999)
CSl Code 23 20 00 HVAC Piping and Pumps

Intertek Services Certification

Listed or Inspected LISTED

Listing Section PRESSURE

Report Number G100822332; 478-3902/01; 478-3024549-2/01
Spec ID 28189

Report prepared for; Spec Direct (Free User) on 1/16/2018 11:16:49 PM DIRECT vniiiur intertek

Nungwon Metal Industrial Co., Lid, | 28189 | Rev: Jan 11 2018 8:07AM | Uncontrolled Copy Page20f2

FHLICH ITSQISA AFE(ASTM — B306)

Report prepared for: Spec Direct (Free User) on 1/16/2018 11:16:59 PM DIRECT o000 inkertek

COMPANY
Nungwon Metal Ind. Co., Ltd. (NWM)
Crane Copper Tube

PRODUCT
Copper Drainage Tube (DWV), 1-1/4", 1-1/2", 2", 3", 4", 5", 6", 8" Nominal Temper (H58)

EVALUATED TO THE FOLLOWING:
ASTM B306-09 Standard Specification for Copper Drainage Tube (DWV)

IDENTIFICATION:
All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI
Certification Mark and the Markings required by the standard.

Attribute Value
Criteria ASTM B306 (1999)
CSl Code 22 10 00 Plumbing Piping and Pumps

Intertek Services  Certification

Listed or Inspected LISTED

Listing Section DWV, DRAIN & SEWER

Report Number ~ 478-3902-3/01; 478-3024549-3/01
Spec ID 28025

Nungwon Metal Industrial Co., Ltd. | 28025 | Rev: Dec 152017 3:54PM | Uncontrolled Copy Page2of2

21



www.nwmmetal.com

COPPER TUBE

FHLICH ITSCISAM AF2(ASTM — B837) AL Kitemark Q1S A

®
Report prepared for: Spec Direct (Free User) on 1/16/2018 11:18:43 PM DIRECT Sl nkertek bSI
@

COMPANY . 2
Nungwon Metal Ind. Co., Ltd. (NWM) Kitemark™ Certificate
Crane Copper Tube

By Rovyal Charter

PRODUCT
Seamless Copper Tube for Natural Gas and Liquefied Petroleum (LP) Gas Fuel Distribution Systems, Temper This is to certify that: Nungwon Mei_:al Ind. Co,, Ltd. (NWM)
H58 (Straight) in sizes 3/8", 1/2", 5/8", 3/4", 7/8" 1-1/8", and Temper 060 (Coil) 3/8", 1/2", 5/8", 3/4°, 7/8", 314-1 Doha-ri
Eunhyeon-myeon
EVALUATED TO THE FOLLOWING: Yangju-§1
ASTM B837-01 (2008) Standard Specification for Seamless Copper Tube for Natural Gas and Liquified Petroleum Geonggi-Do
(LP) Gas Fuel Distribution Systems 482-860
Republic of Korea
IDENTIFICATION:

All required marking must be permanent, legible and visible after manufacture. Markings consist of the WHI
Certification Mark and the Markings required by the standard.

Holds Certificate Number: KM 599670
Attribute Value In respect of:
Criteria ASTM B837 (2001)
| Cod 23 20 00 HVAC Pipi d Pu b e
CSI Code Iping and FUMps Copper and copper alloys. Seamless, round copper tubes for water and gas in sanitary and heating
Intertek Services  Certification applications
Listed or Inspected LISTED
Listing Section PRESSURE
Report Number 100277427 This issues the right and licence to use the Kitemark in accordance with the Kitemark Terms and Conditions
Spec ID 28024 governing the use of the Kitemark, as may be updated from time to time by BSI Assurance UK Ltd (the "Conditions").
pe All defined terms in this Certificate shall have the same meaning as in the Conditions.
The use of the Kitemark is authorized in respect of the Product(s) detailed on this Certificate provided at or from the
above address.
££ 2
For and on behalf of BSI: Chris Lewis - Certification Director, Product Certification
First Issued: 2014-05-06 Effective Date: 2017-12-22
Latest Issue: 2017-12-22 Expiry Date: 2020-12-21
& Page: 1 of 5
R ..making excellence a habit”
003
This certificate has been issued by and remains the property of BSI Assurance UK Ltd, Kitemark Court, Davy Avenue, Knowlhill, Milton Keynes MK5 BPP, United
Nungwon Metal Industrial Co., Ltd. | 28024 | Rev: Jan 15 2018 3:39PM | Uncontrolled Copy Page 2 of2 gt oy g o g g b A T —
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IAPMO RESEARCH AND TESTING, INC.

5001 East Philadelphia Street, Ontario, California 91761-2816 - USA - 909-472-4100 - 909-472-4244 « www.iapmort.org

@ @ 9

U] CERTIFICATE OF LISTING

wmmrmmluu-mmmmmmumauwummmmmmmm«mmmwa

‘combination of both to verify o the le codes and This activity is coupled with periodic surveillance of the

supplier's factory and warehouses as well as the IMMGM supplier's Quality Assurance System. This listing Is subject to the conditions set ferth In

® the characteristics below and Is not to be as any or by IAPMO and Testing, Inc. of the product
by Having

The most updated information on this Certificate of Listing is available cnline at pld.iapmo.org

Effective Date: May 2017 Void After: May 2018
Product : Copper Water Tube File No. 5991
Issued To: Nungwon Metal Ind Co. Ltd.

314-1, Doha-ri Bunhyn-myen

Ks001

Yangju-si, KYONGGI-DO

Korea

Identification: The name or trademark of the manufacturer and the mark indicative of
the type shall be permanently (incised) marked on each tube at
intervals not greater than 1-1/2 ft. Tube in straight lengths shall be
further identified throughout its length by means of a colored stripe,
symbol, or logo not less than 3/16 in. in height, including a legend
repeated at intervals not greater than 3 ft. The legend shall include
the type of the tube, name or trademark of the manufacturer, or both,
and the country of origin. The manufacturer has the option to include
other information. Colors used are: green for Type K, blue for Type L,
and red for Type M. Such color marking is not applicable to tube
furnished in annealed straight lengths or coils.

From C10200 and C12000, the UNS copper designation
shall be identified at intervals not greater than 3 ft with color coded

ink per 19.3.2.

’ 7 A \(?f/t (@-—n —

-,
Chaitman, Product Certification (4\“!« CEQ, The IAPMO Group

This listing pariod Is based upon the last date of the maonth indicated on the Effective Date and Vold After Date shown above. Any change in material, ™
mmnummMWHMnmhmmmmmmpmdeMuﬂmmm Committes, or any evidance of .

codes and or of inferior workmanship, may be deemed sufficient cause for revocation of this listing.
Production of or Monnu 1o this lum for advertising purposes may bo made only by specific written permission of IAPMO Research and Testing, Inc.
Any of this lbe grounds for f the lksting. This document shall be reproduced in its entirety.

CERTIFICATE OF COMPLIANCE

Certificate Number  20150630-SA44393
Report Reference  SA44393-20150630
Issue Date 2015-JUNE-30

Issued to: NUNGWON METAL IND CO LTD

366,Geurugogae-ro
Eunhyeon-myeon
Yangju-si Gyeonggi-do KOREA

This is to certify that COMPONENT - TUBING, REFRIGERANT
representative samples of  SEE ADDENDUM PAGE FOR MODELS

Have been investigated by UL in accordance with the
Standard(s) indicated on this Certificate.

Standard(s) for Safety: =~ UL207 - Refrigerant-Containing Components and
Accessories, Nonelectrical.
CSA C22.2 No. 140.3-15 - Refrigerant-Containing
Components for Use In Electrical Equipment.

Additional Information:  See the UL Online Certifications Directory at
www.ul.com/database for additional information

Only those products bearing the UL Certification Mark should be considered as being covered by UL's
Certification and Follow-Up Service.

Recognized components are incomplete in certain constructional features or restricted in performance
capabilities and are intended for use as components of complete equipment submitted for investigation rather
than for direct separate installation in the field. The final acceptance of the component is dependent upon its
installation and use in complete equipment submitted to UL LLC.

Look for the UL Certification Mark on the product.

La plef

uLc

Program

. UL Mark sarvices ars provided on bahalf of UL LLE [LL) or any sithortred llcenses of UL. For questions, plesss
contact 8 bocal UL Customar Servics i

Page 10f 2

25



26

www.nwmmetal.com

COPPER TUBE

= DVGW CISA

@\ e

DVGW
e DVGW
CERT
DVGW-Baumusterpriifzertifikat
DVGW type examination certificate DV-7204CQ0420
T Registiemummer

R e e e e s TN reaseton number

Anwendungsbereich Produkte der Gas- und Wasserversorgung
field of application

products of gas and water supply
Zertifikatinhaber NUNGWON METAL IND. CO., LTD.
owner of certificate 366, Geurugogae-ro ,Eunhyeon-myeon, KR- Yangju-si, Gyeonggi-Do
Vertreiber NUNGWON METAL IND. CO., LTD.
distributor 366, Geurugogae-ro ,Eunhyeon-myeon, KR- Yangju-si, Gyeonggi-Do
Produktart Kupferrohr: Kupferrohr R 220 (weich), R 250 (halbhart) und/oder R 290
product category (hart) (7204)
Produktbezeichnung Kupferrohr R 220 (weich), R 250 (halbhart) und/oder R 290 (hart)
product description
Modell Nungwon Copper tube
model
Priifberichte Baumusterpriifung: 20151169 vom 28.10.2015 (MPH)
test reports
Priifgrundlagen DVGW GW 392 (01.07.2009)
test basis UBA METALLE (02.04.2015)
2 Ablaufdatum / AZ 28.10.2020 / 15-0344-WNE
. date of expiry / file no.
G s
26.11.2015 Gl A-1/2 /&1{ Z:::m e
Joset-Wirmer-Str. 1-3
o v J?“m“.::;‘:m m (( DAKKS atom
DVGW CERT GmbH st von der DAkkS nach DIN EN ISONEC 17085:2013 Deutsche Tel. +49223 9188- 888
Stelle fir die g von f der Energie- und DR Fax +49228 9188-993

Wasserversorgung.

DVGW CERT GmbH is an accredited body by DAKKS according to DIN EN Info@dvgw-i
ISOAEC 17065:2013 for certification of products for energy and water supply
industry.

MMM #S:  T2017-15309

B ALY SUBESYH)
CH E 2} olZ¥
F A B7|= YFA| 28H AR INZ 366

1LA=H:  QEHIEH
- YA Ltype, M-type, C1220T-OL
2. 43Mo 8= FAAE

Y2k 2017.12.27
4 AEY2t:  2018.01.05 - 2018.01.05
5. AIEY™ :  KSD5301(2009. 11, 18 743)
6. AlEER: Sz

At seE

so%: #24 %—-{@%

Lol A= ogjalzh A Algh AR 9 AR o Al g ATl A A AR rhet B2 S BEskahe )
2. 0] A2l fe] Al fle] Al Fo glo] T8, A, a9 A5 8o R AME o gl o §1 o)ejo] g Fhir),
3. o] dMe] ApE2Faqivck

20184 018 o08Y

SR NHENEXAIHE RS

www ktcre kr 15809 Z7|= T 3A| ZOICHZ 29 (BHE)
TEL : 031-428-8441, FAX :031-459-9711

AMAP510-05( Rev.2) Page : 10f 7
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MY Za

dHM HE : T2017-15309

1. AE&ED
Al & Ages AE21E o 2 Al E E o
HPZZ| & 949 ~ 955 mm 9.49 ~ 951
L-type "
8 A =N 0.66 ~ 0.86 mm 0.72 ~ 0.78
IyUT 315 O|4 N/mm? 481
BIZ2| & 1267 ~ 12.73 mm 12.7 ~ 12.71
L-type =
(10 A) = M 0.76 ~ 1.02 mm 0.86 ~ 0.91
¥ 315 0]4 N/mm? 432
HIZ2|E 15.85 ~ 15.91 mm 15.88 ~ 15.9
L-type ~
BT =Y i
(15A) =7 0.87 17 mm 1 1.03
AT 315 0|4 N/mm? 403
HPZZ|E 19.02 ~ 19.08 mm 19.04 ~ 19.06
L-type =
092 ~1.22 DE= 14
(BPZAIE 19.05 mm) SN mm 1.05 ~ 1.09
AL 315 0|4t N/mm? 429
HZ2| & 22,19 ~22.25 mm 2221 ~ 22.23
L-type =
20A) = 0.99 ~ 1.29 mm 112 1:156
oFLE 315 o4 N/mm? 433
HZ 28 28,54 ~ 28.62 mm 2856 ~ 28.58
L-type &=
25A) & 1.12 ~ 1.42 mm 123~ 1,29
oI3A= 315 0|4 N/mm? 388
HHZ2| & 3488 ~ 3496 mm 349 ~ 3493
L-type -
1. ~1. 4 ~1.
(B2A) = 25 ~1.55 mm 1.35 14
AL 315 04 N/mm? 365
MA] PS10:06 (Rev.2) Page : 207

ol A 'II.
}\I o =2 +
MAM HE : T2017-15309
Al &2 Agat= Ago|1E ¢t 9 Al Y E 3
HIZ2| & 41.23 ~ 41.33 mm 4127 ~ 41.31
L-type =
(@0 A) S 1.34 ~ 1,70 mm 1.5 ~ 153
bl 7 315 Of4t N/mm? 329
HIZ2| 2 53.93 ~ 54.03 mm 53,93 ~ 54.03
L-type -
(50A) el 1.56 ~ 2.00 mm 1.7 ~ 1.85
bl 7 1 315 OJ4t N/mm? 393
HIZA| & 66.63 ~ 66.73 mm 66.67 ~ 66.7
L-type =
A 78 ~ 2. 95 ~ 2.
65A) S 1.78 ~ 2.28 mm 1.95 ~ 2.08
ol1zzZE 315 Of4t N/mm? 419
HIZA| & 79.33 ~ 79.43 mm 79.37 ~ 79.43
L-type =
80 A) S 2.04 ~ 2.54 mm 221 ~ 234
bl pd = 315 O|4 N/mm? 380
HZ2|E 104.73 ~ 104.83 mm 104.78 ~ 104.82
L-type &
(100 A) = 2.49 ~ 3.09 mm 271 ~ 2.84
bl = 275 o4 N/mm? 398
HIZ2| & 130.10 ~ 130.26 mm 130.13 ~ 130.16
L-type -
(125 A) s 2.83 ~ 3,53 mm 311 ~ 3.27
bl 7 275 o4 N/mm? 390
HIZ2| & 155,50 ~ 155.66 mm 155.5 ~ 155,56
L-type -
(150 A) Sl 321 ~ 3.91 mm 3.49 ~ 3.56
ol1a2te 275 O|A N/mm? 404
MAL PS10-06 (Rev.2) Pge: 3of7

29



www.nwmmetal.com

COPPER TUBE

AFEENM

30

s A 7 | & 2 =
Al Zd1 Al 821
MMM WS : T2017-15309 A4HM ¥E : T2017-15309
Al = AMEES ANE7|E c 2 Al EZE A2 AlEES AEIIE &2 Al E
Gl Aed = 206.23 ~ 206.53 mm 206.34 ~ 206.5 B2 4123 ~ 41.33 mm 41.26 ~ 41.29
L-type M-type
= 7 463 ~ 553 473 ~ 5.15 L= 1.09 ~ 1.3 123 ~ 1.2
200 A) S H mm 40 A) S H 9 mm 7
QAU 255 O]4t N/mm? 340 AFLE 315 o4 N/mm? 404
B2 A& 256.98 ~ 257.38 mm 257.13 ~ 257.24 BPZZ|E 53.93 ~ 54.03 mm 53.95 ~ 53.96
L-type M-type
= 5.72 ~ 6.98 6.1 ~ 6.82 = 1.25 ~ 1.69 1.45 ~ 1.5
(250 A) = mm (50 A) R mm
QAT 255 0|4 N/mm? 319 A= 315 04t N/mm? 373
B2 2|5 12.67 ~ 12.73 mm 12,67 ~ 12.71 BP22|5 6.27 ~ 6.43 mm 6.36 ~ 6.37
M-type c C1220T-OL
7 0.54 ~ 0.74 mm 0.63 ~ 0.64 = 0.64 ~ 0.76 0.69 ~ 0.71
(10 A) A 6635 x 10.70) A mm
MU= 315 O|4 N/mm? 461 b g 205 O|4 N/mm? 241
HFZ2|& 15.85 ~ 15,91 mm 15.85 ~ 15,91 BRI 9.44 ~ 9,60 mm 9.49 ~ 956
M-type c C1220T-0L
] 0.61 ~ 0.81 mm 07 ~0.72 = 0.64 ~ 0.76 069 ~ 0.7
(15 A) L ($9.52 x 10.70) A il
AT 315 o4t N/mm? 420 oIAA= 205 0|4 N/mm? 254
HPZ 2| E 22.19 ~ 22.25 mm 22.19 ~ 22.21 HHZ2|5 12.62 ~ 12.78 mm 12.68 ~ 12.73
M-type = C1220T-OL =
20A) =W 0.66 ~ 0.96 mm 0.79 ~ 0.83 41270 % 16.70) S 0.64 ~ 0.76 mm 0.66 ~ 0.74
QAT 315 0|4 N/mm? 404 oIz 205 04 N/mm? 245
gl 28.54 ~ 28.62 mm 28.57 ~ 28.62 BPZZ|E 15.79 ~ 15.97 mm 15.86 ~ 15.93
M-type = C1220T-0OL
b 0.74 ~ 1. 0.85 ~ 0. L~ 64 ~ 0. 69 ~ 0.
25 A) = 4 04 mm 85 ~ 0.92 #15.88 x 10.70) £ 0.64 ~ 0.76 mm 0.69 ~ 0.71
Ikl = 315 o4 N/mm? 440 AT 205 0|4 N/mm? 256
BR22|E 34.88 ~ 34.96 mm 349 ~ 34.91 BIZZ|E 6.27 ~ 6.43 mm 6.31 ~ 6.35
M-type - C1220T-0L
# 092 ~ 1. 02 ~1.0 i~ 74 ~ 0. 78 ~ 0.
(32 A) = 2 22 mm 1.02 8 46.35 % 10.80) = 0.74 ~ 0.86 mm 0.78 ~ 0.83
U= 315 O|4 N/mm? 516 A= 205 O|4 N/mm? 240
A PS1006 (Rev.2) Pae: 4of7 M| PS10:06 (Rev.2) Page: 50f7




32

www.nwmmetal.com

COPPER TUBE

AFEENM

oA A "'II.
AI o =2 4+
MHAM WS : T2017-15309
Al B AEE=2 NE2|IE c 2 ALY E
Hp22|S 9.44 ~ 9.60 mm 95 ~ 954
C1220T-0L
c 0.74 ~ 0.86 078 ~ 0.8
$9.52 x t0.80) =7 8 i R 3
uzAe 205 0|4 N/mm? 241
Bp22|S 12.62 ~ 12.78 mm 12.66 ~ 12.72
C1220T-0L
S 0.74 ~ 0.86 0.76 ~ 0.84
$12.70 x t0.80) = mm
oMAE 205 Of4 N/mm? 248
HRZA& 15.79 ~ 15.97 mm 15.85 ~ 15.9
C1220T-OL .
0.74 ~ 0.86 0.76 ~ 0.82
615.88 x t0.80) A mm
MU= 205 O|4 N/mm? 249
HFZ2|& 15,79 ~ 15,97 mm 15.84 ~ 15.9
C1220T-0L .
0.91 ~ 1,09 0.99 ~ 1.03
$15.88 x t1.00) p il
AU 205 0] N/mm? 246
Hp22|2 18.96 ~ 19.14 mm 19 ~ 19,07
C1220T-0L =
91 =, @3
P e — < 0.91 ~ 1.09 mm 0.97 ~ 1.03
b d 205 04 N/mm? 241
MAL PS1006 (Rev.2) Pae:  60F7

Al

MM HE : T2017-15309

2. A=ZAR

“ H\\l\\l Ni
3. Al2 3|
A2 AH[H HZBIAF U B4 17|15 27| A YR} Bmice Pty
Description Manufacturer & Model| Serial Number |Date of next Cal. Cal. Institute
-2l Ha2m ; —
A s) Mitutoyo 1157618 2018. 04, 21 CHAEA(F)
A% ”(*;';T*)E”'E‘ Mitutoyo 46122781 2018. 04, 21 CHAEA(F)
ag 3 gang | YINE PO/ | kpu-9301-06 | 2018. 0. 21 CHZE3(F)
=
MA| PS10-06 (Rev.2) Page:  70of7
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AFEENM

ETER

dHMMS:  T2017-15310

B ALY SHIESYF)
o & 2t OlF¥
£ F7|= SFA| 2¥H 2RIH2 366

1LAZY: QIEM ST

s HH YA Ltype 15A

2. 43Mel 8= E3y2E

3. Y3t 2017.12.27

4, A\ EY2}: 2018.01.05- 2018.01.05

5. AlEHH KS D 5301(2009. 11. 18 7HE)
6. AlgZt: 83 =R

\
NEz: sam W A902}: BZA ?‘{%‘6

L ol AR A oA AR Ala YL AlE e 2 AlE AT A A AR tif e Bkl it
2. o] 43 A= 9] A ATe) A o) glo] B, 44, B R 2580 2 A 4 glov] § o]0 A2 Fehr.
3.0l dajAe Al FEY L,

2018 d 01 08¢

SR A

www ktc.re.kr 15809 F7|= ZEA| FOIHZ 29 (SE3)
TEL : 031-428-8441, FAX: 031-459-9711

AAIPS10-05( Rev.2) Page: 10of 2

o A "l|.
AI o =2 4+
MHM HE : T2017-15310
1. AEEL
A2 ANEESs = Al g 3o
L-type . Cu 99.95
85t 42
(154) p 0.035
2. Al2AR
Al B2 A3
3. AHEEH|
A2 HIZSIAL Y HA 717|1HE 7| nE Y} uF7|H
Description Manufacturer & Model|  Serial Number |Date of next Cal. Cal. Institute
S SHIMADZU /
SEEEENY| OES-5500 B12740030321 N/A N/A
po = §
E.
MA| PS10-06 (Rev.2) Page:  20f2
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