












<l>E)(EPA.;lbHMI C.JIY'.llIBA 

no '.lKOJIOrM'iECKOMY, TEXHOJIOrlf1.JECKOMY 
H A T0!\1HO~IY HA,.'UOPY 

(POCTEXJIA.!l30P) 

yn. A.JlyKLJ111ona, .!.l 4, C'l]). I, MocKEa, 105066 
lenection: (495) 4 l l ·60-45, ¢>a.Kc: (495) 411·60·52 

E·mail: roslehnadzor@gosnadzor.ru 
http ://www gosnadzor ru 

OKTI00008370l , OfPH 1047796607650 
HIIHJT<ITTI 7709561778/7J 0901001 n 

ft},tJc/,~J N!! /7-&J.- ~~ 
I 

Ha N2 2/02 OT 13.02.2013 

O pa3pememm Ha npHMeHemie 

coe.i1;1rnemrn Tpy6onpoBO.llOB 

000 «.D:K +CepB1:1c» 

yn. 3ana,n:Ha~, 3a> o<l_:mc 24, 
r. Km1MoBcK, 142181 

<l>e.n:epa.JibHa5.l CJIY)K6a no 3KOJIOrU1IeCKOMY, TeXHOJTon1qecKOMY H aTOMHOMY 

Hal(30py paCCMOTpeJia o6palll,eHMe 000 «.l(I{ +CepBHC» 0 He06XOllHMOCTH IlOJiyqem·HI 

pa3peIIIeHml Ha npuMeHeHMe TeXHHqecKHX ycTpOHCTB Ha onaCHbIX npOH3BO,llCTBeHHblX 

o6'beKTax )];JUI coe.n:11nemdi Tpy6onpOBO,Il;OB Ha BbICOKOe ,naBJieH11e, M3rOTOBJieHHbIX 

Hansun Engineering Co., Ltd., 11 coo6:maeT cJieD,y10:mee. 

B COOTBeTCTBHH c rryHKTOM 6 CTaTI,M 7 <l>e.n:epaJibHOro 3aKOHa OT 21.07.1997 

}fa 116-<1>3 «O npOMbllllJleHHOH 6e3onacHOCTH onaCHblX rrpOH3BO)l,CTBeHHbIX o6'heKTOB» 

npHMeHeHwe Texn11qecKHX ycTpoikTB Ha onaCHbIX rrp0113BO,Il,CTBeHHbIX o6oeKTax 

ocyw.ecTBJUJ.eTc~ np11 ycnoBHH nonyqeHHH pa3pemeum1, Bh.l)J,aBaeMoro <l>e.n:epa.JibHbIM 

opraHOM HCIIOJIHI1TeJibHOH: BJiaCTJ,J B o6JiaCTM rrpOMbIWJieHHOH 6e30TI8CHOCTM, eCJIH 

HHajl cpopMa oueHKH COOTBeTCTBHH TeXHI-I\feCKHX ycTpotkTB, np11MeHHeMhlX Ha 

onaCHOM npOH3BO,llCTBeHHOM o6'beKTe, o6.sl3aTeJibHhIM Tpe6oBaHmlM K HMM He 

ycTaHOBJieHa TeXHuqecKHMM pernaMeHTaMH. 

Coe.n:J·rnemur Tpy6onpoBO,llOB Ha BbICOKOe ,Il,aBJieH He, s COOTBeTCTBHH c rryHKTOM 

3 CTaThH 1 TeXHMqecKoro pernaMeHTa TaMO)KeHHOrO COI03a «O 6e30IIaCHOCUI Mannrn " 

o6opy )l.OBaHlUI», npMHHTOro Pernem1eM KoMHCCHM TaMO)l(eHHOro COID3a OT 18.l0.2011 

M~ 823, KaK 06opy.n:osam1e .n:m1 KOToporo BhrnBJieHhI u u.n:eurmp11u11poaaHhI BM.D:bI 

orracHOCTH, Tpe6oBaHH~ K ycTpaHeHmO MJJH yMeHbIIIemno KOTOphIX ycTaHOBJJeHbl 

cornacHO npHJIO)l(eHJUIM N!! 1 n N~ 2 K Tex1n111ecK0My permlMeHTY~ H Ha KOTopoe 
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pacrrpocTpaIDieT CBOe ,n;eii.CTBHe ,n:aHHb1.H. TeXHJ·JtleCKHH perJTaMeHT, 110.L{Jie)KaT 

ofonaTeJJhHOH oueHKe COOTBeTCTBlU[ Tpe6oBaHIUIM TeXHJ1lleCKoro pernaMeHTa. 

KpoMe Toro, s COOTBeTCTBl1M c IIYHKTOM 28 nepe'-Iml MaIIHIH H o6opy.noBaHIUI, 

TIO.L{Jie)KaIIJJIX o65:13aTeJibHOR cepn1q>11Kaum1 )].JUI TlO.L{TBep)K)].eHHJI COOTBeTCTB:IDI 

Tpe60Bamu1M TeXHlfliecKoro pernaMeHTa o 6e3onacHocr1:1 Mannrn 11 06opy.n:0Bamu1, 

yTsep)K,n:eHHoro nocrattoBrrem1eM ITpaBHTeJlbCTBa PoccHiicKoM <f>e.Aepauu11 OT 

15.09.2009 }fa 753, coem,rneHIDI rpy6orrpoBO)lOB Ha BbTCOKOe )laBJieHMe IIO)lJie)KaJIH 

o6~3aTeJihHOH cepTHq>HKaUHM )lJI5:I TIO)lTBep)K)leHlUI COOTBeTCTBH~ Tpe6oBaHHHM 

)laHHoro TeXHHqecKoro perJiaMeHTa, KaK coe)lMHeH:IDI Tpy6onpoBO)lOB c BbICOKMM 

)l3BJieHHeM ( OT IO Mlla )lO 100 l\1Ila). 

TaKHM o6pa30M, Coe)lMHeHlUI Tpy6onpoBO)lOB Ha BbICOKOe )laBJiem1e ( Tpy6Hhle 

<p.H.TMHrtt «S-Lok», pe3h60Bhie 11 npMBapHhTe <pHTHHn1 «S-Lok», Tpy6tthle <pttTMHrH 

«S-Lok» no cTatt.n:apry DIN 2353, Tpy6Hbie <pHTttHrM «S-Lok» no cTaHnapTy JIS B 

2351 ), H3ro,oaneHHbie HansW1 Engineering Co., Ltd. MoryT npHMeIDIThCSI Ha orraCHblX 

npOH3BO)lCTBeHHblX o6neKTax 6e3 pa3perneHIUI Ha rrp11MeHem1e TexHJ,fC:IeCKHX 

ycrpottCTB Ha onaCHhIX rrpOH3B0)].CTBeHHblX o6beKTax. 

no.rryqeHMe pa3perneHmI Ha npttMeneHHe TeXHJ1l-IeCKMX ycTpOMCTB Ha onaCHbIX 

npott3BO.llCTBeHHhIX 061,eKTax B opraHax PocTexHa,n:3opa .D:IDI Coe)lMHeHHH 

T}Jy6onpOBO)].OB Ha BhICOKOe .n:aBJieHHe (Tpy6Hble qrn.TMHrH «S-Lok», pe3b60BbJe Jll 

npHBapHE>Ie <pHTMHn1 «S-Lok», TPY6Hbie q>HTHHn1 «S-Lok» no cTaHnapTy DIN 2353, 

rpy6Hhie Q?MTHHrM «S-Lok» no CTaH.JlapTy JTS B 23 51 ), 1nroTosneHH:&1x HansW1 

Engineering Co., Ltd. He Tpe6yeTcs1. 

BpMO HaqaJihHHKa ITpaBOBoro ynpaBJieH:IDI 

11.E. Cm1p11H 
(495) 657-91-78 

~/ E.A. Ce,maepcrnaa 
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Date: June 5th, 2013 
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Company Name : DK +Service Ltd 

Address: Russia, 142181, Moscow Oblast, Klimovsk, Zapadnaya str. 3A, office 24 

Product Scope: 1. Instrumentation Tube Fittings & Valves 

2. Pipe Fittings 

3. Flanges 

4. Tube 

We' HanSun Engineering Co.,Ltd 'hereby confirm that DK+Service Ltd is our 
official distributor in Russia. 

HANSUN ENGINEERING CO.,LTD. 

L 
LEE, 

signed by 









~ ABS 
CERTIFICATE NUMBER: BK2434160·X 

PORT OFFICE: BUSAN, KOREA 

Certificate of 
MANUFACIVRINGASSESSMENT 

T
his is to certify that: The Undersi!Jled did evaluate the relevant manufacturing quality procedures for the 
type of products of the meinufac-turer. 

Hansun Engineering Co., ltd. Plant at Busan, Korea 

The melhOds or assuri'lg and controll f'lg quahly during production as required by the ABS Rules or Guides for lhe 
product and the associaled specif.cations or standard were verified to reflect the specific surveys, requi'ed by lhe 
Rul&s and Standards for the manufacture ol: 

Bite Type Fittings for DIN 2353, Bite Type Fittings for J IS B 2351 and 
S-Lok Type Tube Fittings 

The manufacturer presented a umple or specinen of the produc.1, representative of the "type· approved, to the 
undersigned. for the purpOM of \'Otlfying that the •type· has beon manufactured in confonnanoe with the 
Manufacturer's Product Oesjgn Assessments.. 

This Certificate of Manufacturing Assessment is an evaluation of the manufacture, alone and Is neither an 
approval nor a rejection of the produc1 descrbed above. Unless c.ncened, e,q>lred or revoked, this cetiiflcete 
remahs valid subject to annuat bud Its 

Consult lhe ABS Type Approval websi\e to conflnn the continued validity of this certificate and lhe status of the 
particular products being manufactured. 

lSSUEOATE 

SURV[\'OR 

Fl'RST ANNUAi~ 
£NDOKSf.:.\t f"''lT 

SF.CONO ANN"UAL 
CNOOKStl.\t &'l·r 
TlllKU ANNUAL. 
t:NOORSF.i.\lENT 

··ouRTIJ ANNUAL 
ENOORSE1\1£NT 

9 S('J)tf"mbN' 2013 
EXPIRATION 
DA.r t: 
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Certificate Number: 08-BK369142-2-PDA
26/SEP/2013

Confirmation of Product Type Approval
Please refer to the "Service Restrictions" shown below to determine if Unit Certification is required for this product.

This certificate reflects the information on the product in the ABS Records as of the date and time the certificate is
printed.

Pursuant to the Rules of the American Bureau of Shipping (ABS), the manufacturer of the below listed product held
a valid Manufacturing Assessment (MA) with expiration date of 08/SEP/2018. The continued validity of the
Manufacturing Assessment is dependent on completion of satisfactory audits as required by the ABS Rules.

And; a Product Design Assessment (PDA) valid until 26/SEP/2018 subject to continued compliance with the Rules
or standards used in the evaluation of the product.

The above entitle the product to be called Product Type Approved.

The Product Design Assessment is valid for products intended for use on ABS classed vessels, MODUs or facilities
which are in existence or under contract for construction on the date of the ABS Rules used to evaluate the
Product.

ABS makes no representations regarding Type Approval of the Product for use on vessels, MODUs or facilities
built after the date of the ABS Rules used for this evaluation.

Due to wide variety of specifications used in the products ABS has evaluated for Type Approval, it is part of our
contract that; whether the standard is an ABS Rule or a non-ABS Rule, the Client has full responsibility for
continued compliance with the standard.

Product Name: Tube Fittings
Model Name(s): S-LOK TYPE TUBE FITTINGS

Presented to:
HANSUN ENGINEERING CO., LTD.
27, NOKSANSANDAN 361 (SAMBAEGYUKSIBIL)-RO
GANGSEO-GU
BUSAN
Korea, Republic of

Intended Service: Hydraulic & Pneumatic Fluid and Instrument Control Systems

Description: S-LOK TYPE TUBE FITTINGS TUBE TO TUBE UNION: Union(SU), Union
Elbow(SL),Reducing Union(SUR),Union Tee(ST),Union Cross(SX) & Bulkhead
Union(SUB). TUBE TO MAIE PIPE: Male Connector(SMC-N,SMC-R),
Thermocouple Connector(SMCT),Male Connector for Bonded Seal(SMC-G),Male
Connector for Metal Gasket(SOM),Bulkhead Male Connector(SMCB), 45 degree
Male Elbow(SLBM),Male Elbow(SLM),Male Run Tee(STRM) & Male Branch
Tee(STBM). TUBE TO FEMALE PIPE: Female Connector(SCF),Gauge
Connector(SCG),Bulkhead Female Connector(SCBF),Female Elbow(SLF),Female
Run Tee(STRF) & Female Branch Tee(STBF). STUB TUBE CONNECTORS:
Reducer(SR), Bulkhead Adapter(SAB), Male Adapter(SAM), Female
Adapter(SAF), Port Connector(SCP) & Reducing Port Connector(SCRP), Female
Adapter(SAG) TUBE TO AN TUBES: AN Union(SUA), AN Bulkhead Union(SUBA)
& AN Adapter(SAA). TUBE TO SAE O-RING SEAL: SAE Male Connector(SMCS),
Positionable SAE Male Elbow(SLS), Positionable 45 degree SAE Male
Elbow(SLBS), Positionable SAE Male Run Tee(STRS), Positionable SAE Male
Branch Tee(STBS), O-Seal Straight Thread Connector(SCOS) & O-Seal Pipe
Thread Connector(SCOP) TUBE TO WELD END: Male Pipe Weld
Connector(SCW), Male Pipe Weld Elbow(SLW), Tube Socket Weld
Connector(SCSW) & Tube Socket Weld Elbow(SLSW), Welding Bulkhead

09/26/2013 11:03:41 PM Copyright 2001 American Bureau of Shipping. All rights reserved. Page 1 of 2



Union(SBUW) PLUGS & CAPS: Plug(SP), Cap(SC)

Ratings: 1. Raw Material: 304/L, 316/L Stainless Steel 2. Tube Size & Pressure Ratings: as
per manufacturer's specification

Service Restrictions: Unit Certification is not required for this product. The taper-thread joints are not to
be used for toxic and corrosive fluid services and for all services of temperatures
exceeding 495 C. In Classes I and II piping systems in general, for joining sections
of hydraulic pipes and for steering gear, controllable pitch propeller and propulsion
related hydraulic systems, their use is limited to the following restrictions: less than
20 mm ND for 103 bar; above 20 mm to 25mm ND for 82.8 bar and above 25 mm
to 50 mm ND for 41.4 bar. In other hydraulic oil systems they may be used without
pressure limitation only for connection for equipment, such as pumps, valves,
cylinders, accumulators, gauges and hoses. Straight thread O-ring type fittings may
be used for connections to equipment in hydraulic oil piping without pressure and
service limitation, but are not to be used for joining sections of pipes. Bulkhead
connectors, bulkhead reducers and bulkhead unions are not considered water tight
of fire-tight penetration without separate approval of penetration detail.

Comments: Not Applicable

Notes / Documentation: This Product Design Assessment (PDA) is valid only for products intended for use
on ABS classed vessels, MODUs or facilities which are in existence or under
contract for construction on the date of the ABS Rules used to evaluate the
Product.

Term of Validity: This Product Design Assessment (PDA) Certificate 08-BK369142-2-PDA, dated
27/Sep/2013 remains valid until 26/Sep/2018 or until the Rules or specifications
used in the assessment are revised (whichever occurs first). This PDA is intended
for a product to be installed on an ABS classed vessel, MODU or facility which is in
existence or under contract for construction on the date of the ABS Rules or
specifications used to evaluate the Product. Use of the Product on an ABS classed
vessel, MODU or facility which is contracted after the validity date of the ABS Rules
and specifications used to evaluate the Product, will require re-evaluation of the
PDA. Use of the Product for non ABS classed vessels, MODUs or facilities is to be
to an agreement between the manufacturer and intended client.

ABS Rules: The Manufacturer has provided a declaration about the control of, or the lack of
Asbestos in this product. The Rules applicable to this assessment are: 2013 Steel
Vessel Rules 1-1-4/7.7, 4-6-2/5.5.5, 4-6-2/5.15, 4-6-2/5.17 & 4-6-7/3.5.1 2012
MODU Rules 4-2-2/1.3, 11.1 & 17

National Standards: ASME B31.1(2012), SAE J1926(2010), ASME B1.1(2003)

International Standards:
Government Authority:
EUMED:
Others: Hansun Engineering Catalog (S-LOK-201207)

Model Certificate Model Certificate No Issue Date Expiry Date
PDA 08-BK369142-2-PDA 27/SEP/2013 26/SEP/2018

ABS Programs
ABS has used due diligence in the preparation of this certificate and it represents the information on the product in the ABS Records as of the
date and time the certificate was printed. Type Approval requires Drawing Assessment, Prototype Testing and assessment of the
manufacturer's quality assurance and quality control arrangements. Limited circumstances may allow only Prototype Testing to satisfy Type
Approval. The approvals of Drawings and Products remain valid as long as the ABS Rule, to which they were assessed, remains valid. ABS
cautions manufacturers to review and maintain compliance with all other specifications to which the product may have been assessed. Further,
unless it is specifically indicated in the description of the product; Type Approval does not necessarily waive witnessed inspection or survey
procedures (where otherwise required) for products to be used in a vessel, MODU or facility intended to be ABS classed or that is presently in
class with ABS. Questions regarding the validity of ABS Rules or the need for supplemental testing or inspection of such products should, in all
cases, be addressed to ABS.

Certificate Number: 08-BK369142-2-PDA

09/26/2013 11:03:41 PM Copyright 2001 American Bureau of Shipping. All rights reserved. Page 2 of 2



CERTIFICATE NUMBER DATE 

08-BK369142-PDA 25 August 2008 

ABS TECHNICAL O FFICE 

Busan Engineering Services 

CERTIFICATE OF 

DESIGN AsSESSMENT 
This is to Certify that a representative of this Bureau did, at the request of 

HANSUN ENGINEERING CO., LTD. - BUSAN 

assess design plans and data for the below listed product. This assessment is a representation by the 
Bureau as to the degree of compliance the design exhibits with applicable sections of the Rules. This 
assessment does not waive unit certification or classification procedures required by ABS Rules for 
products to be installed in ABS classed vessels or facilities. This certificate, by itself, does not reflect 
that the product is Type Approved. The scope and limitations of this assessment are detailed on the 
pages attached to this certificate. 

PRODUCT: Tube Fittings 

MODEL: S-LOK TUBE FITTINGS 

This Design Assessment Certificate number 08-BK369142-PDA, dated 25/Aug/2008 will expire on 24/Aug/2013 or at an earlier date 
should there be alterations to the product's design or changes to the referenced ABS Rules and other specifications, which affect the 
product. Product use on or after I January 2009, will be subject to compliance with the ABS Rules or specifications in effect when the 
vessel, MODU or facility is contracted. The product's acceptability on board ABS-classed vessels or facilities is defined in the service 
restrictions of this certificate. 

AB258(01/10) 

AMERICAN BUREAU OF SHIPPING 

~;>~ 

Yun-Hak Baek 

Engineer 

NOTE: This certificate evidences compliance with one or more of the Rules, Guides, standards or other criteria of ABS or a statutory, industrial or manufacturer's 
standards. It is issued solely for the use of ABS, its committees, its clients or other authorized entities. Any significant changes to the aforementioned manufacturing 
process without approval from ABS will result in this certificate becoming null and void. This certificate is governed by the terms and conditions as contained in ABS 
Rule 1-1-A3/5.9 Terms and Conditions of the Request for Product Type Approval and Agreement (2010). 



Report Number: 74936710-1, Rev. 0 

INSPECTION REPORT 

Intermix and Interchange Tests 

Tube fittings of $-LOK and Swagelok -

Pneumatic proof test, 
Hydrostatic proof test, 
Hydrostatic burst test, and 
Helium leak test. 

Client name: 

HANSUN ENGINEERING CO., LTD. 
(Songjeong-dong)27, Noksansandan 361 -ro, 
Gangseo-gu, Busan, Korea 

August 30, 2013 
Byung-Ho Bae, Inspector 
TOV SOD Korea Ltd. , Seoul 

Business registration number in 
Korea: 
116-81-68264 (Head Office) 
606-85-19546 (Busan Branch) 
Bank Account: 
Korea exchange bank 
180-22--00884-2 

Head Office 
Tel.: +82·(0)2·3215-1100 
Fax: •'82-(0)2-3215-1110 
Busan Branch 
Tel. : +82-(0)51-310-5422 
Fax: +82·{0}51-310-5421 
w11,w.tuv-sud.co.kr 

TOV® 

TOV SOD Korea Ltd. 
Head Office 

1G)10V 
SOD 

" 
Korea 

Choose certainty. 
Add value. 

TOV SOD Korea ltd. 
12F, 'Kll63' Bldg., #60, 
Yoido-Dong, Youngdeungpo-Gu, 
Seoul, 150-763, Kcrea 

OG-AP1-SEL-AUTO 
Telefon: +82 2 3215-1122 
Telefax: +82 2 3215-11 16 
E-mail: byung-ho.oae@tuv-sud.kr 

The paitial reproductton of the 
document anolor the use for 
ad'Jertlslng requires the written 
approval ol the TOV SOD Korea ltd. 

12F, 'KLl63' Bk!g.,#6(), Yoido-Dong, 
Youngdeungpo-Gu,Seoul, 150-763 
Korea 
Busan Branch 
SF, LS Industrial Systems Bldg., 140· 
9, Kamjeon-2Dong,Sasar¥J·Gu 
Busan, 617-052 Kon~a 
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1. General information 

Client name HANSUN ENGINEERING CO., LTD. 

Contact person name of the client Sung, SeeHong 
HANS UN ENGINEERING CO., LTD. 
(Songjeong-dong)27, Noksansandan 361-ro, 
Gangseo-gu, Busan, Korea 

Tel. +82 51-899-6751 

Fax. +82 51-899-6788 

Description of product S-LOK tube fitting composes of four precision parts, 
which are body, nut, front ferrule and back ferrule. 

S-LOCK The brand name of HANSUNG ENGINEERING 

ITP No. HSEITP-1307-001 Rev.1 

Test date July 23 - 25, 2013 and August 27, 2013 

Test site For ~neumatic ~roof test and helium leak test 
KGS (Korea Gas Safety Corporation) 
11 Soraesan-gil, Daeya-dong , Siheung-Si, 
Gyeonggi-Do, Korea 

For hy:drostatic 12roof test and hy:drostatic burst 
test 
HANSUN ENGINEERING CO., LTD. 
(Songjeong-dong)27, Noksansandan 361-ro, 
Gangseo-gu, Busan, Korea 

2. Product information 

The test object is verification of tightness of tube fittings of two brands, which are S-LOK and 
Swagelok, for interchange and intermix of their ferrules, nuts and bodies. 

2.1. Preparation of test spools 

2.1.1. Assembly instruction 

1) Insert the tubing into the tube fittings until the tubing end bottoms on the shoulder of 
the fitting body. Make sure the nut finger-tightened 

2) Tighten the nut 1-1/4 turn with a wrench by holding the fitting body with a back up 
wrench 

2.2. Definition of intermix and interchange 



Page 4 of25 
Report Number: 74936710-1, Rev.a 

2.2.1. Intermix: random mixing of components of different brands 

2.2.2. Interchange: more specifically defined as the use of one brand nut and ferrule with 
another brand body 

2.3. Spool description 

2.3.1 . SpoolS-A 

2.3.1 .1. Interchange of S-LOK and Swagelok 

2.3.1 .2. Size: 1/4", 3/8", 1/2" 

2.3. 1.3. Maximum working pressure: 5, 100 psi (35.2 MPa) 

2.3.1.4. Combination: refer to Appendix 1 

2.3.2. Spool S-B 

2.3.2.1. Interchange of S-LOK and Swagelok 

2.3.2.2. Size: 3/4", 1'' 

2.3.2.3. Maximum working pressure: 4,200 psi (29.0 MPa) 

2.3.2.4. Combination: refer to Appendix 2 

2.3.3. Spool S-C 

2.3.3.1 . Intermix of S-LOK and Swagelok 

2.3.3.2. Size: 1/4", 3/8", 1/2", 3/4, 1" 

2.3.3.3. Maximum working pressure: 4,200 psi (29.0 MPa) 

2.3.3.4. Combination: refer to Appendix 3 

2.4. Material of tube fittings 

2.4.1. ASTM A276/479 Type316/316L(Bars) 

2.4.2. ASTM A182 F316/316L(Forged) 

2.5. Tubing information (ASTM A213/269 TP316/316L) 

O.D Size Thickness 

1/4" 0.065" 

3/8" 0.065" 

1/2" 0.065" 

3/4" 0.083" 

1" 0.109" 

Hardness(HRB) 

78 

74 

77 

86 

78 

2.6. Detail of tube fittings: refer to Appendix 4 - Appendix 11 

0 w 
Korea 
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3. Details of inspection 

3.1. Summary 

This inspection was carried out at Korea Gas Safety Corporation for pneumatic proof test and 
helium leak test, and at HANSUN ENGINEERING CO., LTD. for hydrostatic proof test and 
hydrostatic burst test. 

The inspector carried out as bellow: 

Required witness points: 
(1) Pneumatic proof test 
(2) Hydrostatic proof test 
(3) Hydrostatic burst test 
(4) Helium leak test 

3.2. Test results 

The inspector carried out the witness tests as following. 

3.2.1. Pneumatic proof test 

3.2.1.1. Test condition 

3.2.1.1.1. Test method: ASTM F 1387-99, Annex 3 

3.2.1.1.2. Test medium: nitrogen 

3.2.1.1.3. Test pressure 

3.2.1.1.3.1. Initial pressure: 0.69 Mpa 

3.2. 1. 1.3.2. Increased pressure: 125% of maxi mu working pressure 

3.2.1.1.4. Test sample: each one sample of Spool S-A, S-B and S-C 

3.2.1.2. Results 

3.2.1.2.1. Spool S-A 

Condition Requirement 1 

Test pressure 0.69 MPa during 5 min. No leakage No 

Test pressure 44.0 MPa during 5 min. No leakage No 

Samples 

- -

- -
- -
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3.2.1.2.2_ Spool S-B 

Condition Requirement 

Test pressure 0 .69 MPa during 5 min. No leakage 

Test pressure 36-3 MPa during S min. No leakage 

3.2-1.2.3. Spool S-C 

Condition Requirement 

Test pressure 0.69 MPa during 5 min. No leakage 

Test pressure 36.3 MPa during 5 min. No leakage 

3-2.1.3. Conclusion 

The samples of Spool S-A, S-B and S-C passed the test. 

3.2.2. Hydrostatic proof test 

3.2.2_ 1. Test condition 

3.2.2_ 1.1. Test method: ASTM F 1387-99, Annex 4 

3.2 .2.1 .2. Test medium: water 

3.2.2.1.3. Test pressure 

3.2.2.1.3.1 . Initial pressure: 0.69 Mpa 

1 

No 

No 

1 

No 

No 

3.2_2.1.3-2. Increased pressure: 150% of maximu working pressure 

3 .2.2.1 A Test sample: each one sample of Spool S-A, S-B and S-C 

3.2.2.2. Results 

3.2.2.2.1. Spool S-A 

Condition Requirement 1 

Test pressure 0.69 MPa during 5 min. No leakage No 

Test pressure 53.0 MPa during 5 min. No leakage No 

Samples 

-

-
-

Samples 

-
-

-

Samples 

-

-
-

0 w 
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-
-
-

-

-

-

-
-
-
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3.2.2.2.2. Spool S-B 

Condition Requirement 

Test pressure 0.69 MPa during 5 min. No leakage 

Test pressure 44.0 MPa during 5 min. No leakage 

3.2.2.2.3. Spool S-C 

Condition Requirement 

Test pressure 0.69 MPa during 5 min. No leakage 

Test pressure 44.0 MPa during 5 min. No leakage 

3.2.2.3. Conclusion 

The samples of Spool S-A, S-B and S-C passed the test. 

3.2.3. Hydrostatic burst test 

3.2.3.1. Test condition 

3.2.3.1.1. Test method: ASTM F 1387-99, Annex 8 

3.2.3.1.2. Test medium: water 

3.2.3.1.3. Test pressure 

Samples 

1 -
No -
No -

Samples 

1 -

No -

No -

3.2.3.1.3.1. Burst pressure: more than 4 times of maximu working pressure 

3.2.3.1 .4. Test sample: each one sample of Spool S-A, S-8 and S-C 

3.2.3.2. Results 

3.2.3.2. 1. Spool S-A 

Samples 

Condition Requirement 1 -
No leakage No -

Test pressure 141 MPa during 1 min. 
No burst No -

Korea 

-
-

-

-

-

-

-
-
-
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3.2.3.2.2. Spool S-8 

Condition Requirement 

Test pressure 116 MPa during 1 min. 
No leakage 

No burst 

3.2.3.2.3. Spool S-C 

Condition Requirement 

Test pressure 116 MPa during 1 min. 
No leakage 

No burst 

3.2.3.3. Conclusion 

The samples of Spool S-A, S-8 and S-C passed the test. 

3.2.4. Helium leak test 

3.2.4.1 . Test condition 

3.2.4.1.1. Test method: Test method A of ASTM E 499-95 

3.2.4.1.2. Test medium: helium 

1 

No 

No 

1 

No 

No 

3.2.4.1.3. Test pressure: maximum working pressure of each spool 

3.2.4.1.4. Test sample: each one sample of Spool S-A, S-B and S-C 

3.2.4.2. Results 

3.2.4.2.1 . Spool S-A 

Samples 

Condition 1 -

maximum 3.0 x 1 a-a -
Leak rate at test pressure 35.2 MPa 

(atm cc/sec) 

Samples 

-

-

-

Samples 

-
-
-

-

-

0 w 
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-

-
-
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3.2.4.2.2. Spool S-B 

Condition 1 

Leak rate at test pressure 29.0 MPa 
maximum 3.0 x 10·0 

(atm cc/sec) 

3.2.4.2.3. Spool S-C 

Condition 1 

maximum 3.0 x 1 o·0 

Leak rate at test pressure 29.0 MPa 
(atm cc/sec) 

3.2.4.3. Conclusion 

Samples 

-

-

Samples 

-

-

-

-

-

-

0 w 
Korea 

The samples of Spool S-A, S-8 and S-C completed the helium leak test with the leak rates less 
than 3.0 x 1 o·8 atm cc/sec as referring above results in the section 3.2.4.2. 
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Appendix 1. Combination of Spool S-A 

No Item Name Nut + Ferrule Bod}! 
S-l!.01<1 

P.aft No. 

1 
Male Connector, S-LOK Swagelok SMC8-8N-S6 0.0 1/2" x M.NPT 1/2" 

2 Union, O.D 1/2" Swagelok S-LOK SU-8-S6 

3 Union Elbow, O.D 1/2" S-LOK Swagelok SL-8-S6 

4 
Reducing Union, 

Swagelok S-LOK SUR8-6-S6 
0.0 1/2" x 0.0 3/8" 

5 Union Elbow, O.D 3/8" S-LOK Swagelok SL-6-S6 

6 Union, O.D 3/8" Swagelok S-LOK SU-6-S6 

7 
Reducing Union, S-LOK Swagelok SUR6-4-S6 
O.D 3/8" x O.D 1/4" 

8 Union Elbow. O.D 1/4" Swagelok S-LOK SL-4-S6 

9 Union, O.D 1/4" S-LOK Swagelok SU-4-$6 

10 Cap, O .D 1/4" Swagelok 5-LOK SC-4-86 

1) 2 ~ 

, - ·- _.--- -1-
~ _,----, I . . 

i ·- ... _,,_ , ....... - .. . ... ,_ -- .... _ ---- ~--,-.L-. ,1..... 

,._ - .. ... '- ... ··- v1 I '- ~ 
... 
~ ·- ~ ... ... ....__ 

I ,· - 1 " ·~ 

l 10 I l I 
I I i 

bb 

I I l . I 1 

~ SPOOLS-A I ! l I ! I I 

I 
-, 

' l FF i I -, 4 
9 I .I 1=I=: I ., 

.....:.. I I l I I l I 
I 

~ 
7 6 -, --. 

I l I . I I ·~ ·~ 

® 
rrt - - t-,~ - - ,_ - - ... -- - - rSI i 1 

~) ~ Bt --~ ~ ~i~R~ ~r, · ~$§l-· ---J .... - . - '-· . . ·'-·-.Lu... ~ ~ ,._ ~ '- ~- ' f----+./ 
"--- '- '-, ......___ '--,._ ~ I.--L- ..__ i.....___ _,... ~QKO 
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Appendix 2. Combination of Spool S-8 

No Item Name Nut+ Ferrule 

1 Male Connector, 
Swagelok 

O.D 1" x M.NPT 3/4" 

2 Union, 0.0 1" S-LOK 

3 Union Elbow, O.D 1" Swagelok 

4 
Reducing Union, S-LOK 
O.D 1" x O.D 3/4" 

5 Union Elbow, O.D 3/4" Swagelok 

6 Union, O.D 3/4" S-LOK 

7 Cap, O.D 3/4" Swagelok 

SPOOL 5-B 

7 6 

·-·- -- --..-+--++ 

B0d;t, 

S-LOK 

Swagelok 

S-LOK 

Swagelok 

S-LOK 

Swagelok 

S-LOK 

S-k©!<! 
Rai'ff No. 

0 w 
Korea 

SMC16-12N-S6 

SU-16-S6 

SL-16-86 

SUR16-12-S6 

SL-12-S6 

SU-12-S6 

SC-12-S6 

-----t- ' 
I 
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Appendix 3. Combination of Spool S-C 

No Item Name Nut Ferrule 
....:..t.z== ' --

1 
Male Connector, 

Swagelok S-LOK 
O.D 1" x M.NPT 3/4" 

2 Union, O.D 1" S-LOK Swagelok 

3 
Reducing Union, S-LOK Swagelok 
O.D 1" x O.D 3/4" 

4 
Female Run Tee, 

Swagelok S-LOK 
O.D 3/4" x F.NPT 3/4" 

5 Cap. O.D 3/4" Swagelok 5-LOK 

6 
Female Connector, S-LOK Swagelok 
0 .01/2" x F.NPT3/4" 

7 
Female Branch Tee, S-LOK Swagelok 
0.01/2" x F.NPT 3/8" 

8 
Reducing Union, 

Swagelok S-LOK 
0.0 1/2" x O.D 3/8" 

9 
Reducing Union, 

Swagelok S-LOK 
O.D 3/8" x O.D 1/4" 

10 Union, 0.0 1/4" S-LOK Swagelok 

11 Union Elbow, 0.0 1/4" S-LOK Swagelok 

12 Union, 0.0 1/4" Swagelok S-LOK 

13 Union Elbow, 0 .0 1/4" Swagelok S-LOK 

14 Union, O.D 1/4" S-LOK Swagelok 

15 
Reducing Union, S-LOK Swagelok 0 .0 3/8" x 0 .0 1/4" 

16 Union Elbow, O.D 3/8" Swagelok S-LOK 

17 
Male Connector, 

S-LOK Swagelok 0.0 3/8" x M.NPT 3/8" 

18 Hex Nipple, M.NPT 3/4" NIA 

Boay 

S-LOK 

Swagelok 

S-LOK 

Swagelok 

5-LOK 

Swagelok 

S-LOK 

Swagelok 

S-LOK 

Swagelok 

S-LOK 

Swagelok 

S-LOK 

Swagelok 

S-LOK 

Swagelok 

S-LOK 

S-1!.0K 
Parrt No . 

0 w 
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SMC16-12N-S6 

SU-16-S6 

SUR16-12-S6 

STRF12-12N-S6 

SC-12-$6 

SCF8-12N-S6 

STBF8-6N-S6 

SUR8-6-S6 

SUR6-4-S6 

SU-4-86 

SL-4-86 

SU-4-86 

SL-4-S6 

SU-4-S6 

SUR6-4-S6 

SL-6-86 

SMC6-6N-S6 

P-SHN-12N-S6 
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Appendix 4. Detail information of S-LOK tube fittings - SU, Union 

lsU 

l 

Ca:·1:1r_,..~ts l/·;1r!ir":, !Ni !!,/JO 
Tube 0 .0 . 

E Wicffl! !;ctOSS fln.t 
Part No. 0 h H--

1n-- - M.-. ------mm In mm IQ ilirtl 

SU·1 1/16 1.69 1.27 6/1·6 7.93 6]16 7.93 
SU·2 1/"8 3.t7 2.28 7/16 11.11 7/16 11.11 
su.s 3116 4.76 3.04 7/16 11.11 1,'2 12.70 
SU-4 114 6.35 4 .~ 1/2 12.70 9/16 14.28 
8U·5 5116 7.93 6 .35 9/16 14.28 Ml 15.87 
SU-6 3/B 9.52 7.11 518 15.87 11/16 17.46 
SU·S 1/2 12.70 10.41 13/10 20.64 7/ 8 22.22 
SU-10 518 16.87 12.70 15/16 23.81 , 25.40 
SU•12 3 /4 19.05 16.74 M /16 26.98 M /8 28,68 
$1,)-14 7/8 22.22 18.21;1 1~1~ 3Q.1 1,t 1-1/4 31.7~ 
SU·16 1 .25.40 22..35 1·3/e 34.92 1-1/2 38,10 
SU-20 1-1/4 31.75 27.68 1-3/4 .Q4.4S 1-118 47.63 
SU-?4 1-1/2 38.10 34-03 ~HIS t;;SJ}7 2-1/4 57.t S 
SU·a2 2 50.80 45.97 2·314 69.as 3 76,2() 

Connects metric tube 
' 

Patt No. 
Tube oo. E Wichh .1iCtOSS flat 

A D Min h H 
SU·2M 2 1.7 12 12 12.9 
SU-3M 3 2.4 12 12 12.9 
SU·4M 4 2.4 12 12 13 .7 
SU,6M 6 4.8 14 14 15,3 
SU-SM 8 8.4 15 16 t6.2 
SU-10M ·10 7.9 13 f9 17.2 
SU-12M ,2 9.5 22 22 22.8 
SU-15M 15 11.9 .24 25 24.4 
$lJ.16M 16 12.7 .24 25 24.4 
StJ-18M ,a 15,, 1 Z1 3() 2 4 .4 

SU·OOM 20 15.9 -ao 32 26.0 
SU·22M 22 18.3 -ao 32 28.0 
SU-25M 25 21.8 35 38 31.3 
SU·2SM '28 21.e 41 '46 36'6 
SU·32M 32 .28.6 46 50 42-.0 
SU,3,SM 'JS 33.7 55 60 49,,4 

A B 

Oo63 10.92 
12.70 15.24 
13.71 16.00 
15.~ 17.78 
'16.25 18.S4 
16.76 19.30 
22:.86 21 ,84 
24,38 21 .84 
2438 21 .84 
25.iJQ 21 .fJ4 
31.24 26.41 
41.14 38.86 

60-03 46,21 
67.56 ~2.73 

B 

15.3 
15.3 
16,'1 
17.7 
1S.6 
19.S 
22.0 

22.0 
:22.0 
'22.0 
22.0 
22.0 
26.5 
36 .. 6 
41 ,6 
47.9 

1 

17.50 
22.36 
2<1.1S 
a-6-16, 
28.W 
30.22: 
30.98 

:3,l ,75, 
33.2 7 
:,6.()5 

.ao.ss 
,48.00 

63.60 
74.70 

22.4 
22.i 
?.4. t 
26:2 
28.2 
,31.0 
31.0 

31.8 
31.8 
33.3 
34.8 
34.8 
~0.4 

43.4 
51,3 
58.4 

0 lw 
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L 
25.15 
36,66 

37.33 
40.69 
42,92 

44.~ 
s1.ao 

.52.07 
53.59 
55.37 

64.77 
92.20 

107.95 
, ~s.ss 

LJ 
35.6 
as .. 9 
:37.3 
4UJ 
43.2 
46.2 
St.2 
52.0 
52.0 
53.S 
55.0 
55.0 
86.0 
e~.o 
!r/ .3 

113,6 
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Appendix 5. Detail information of S-LOK tube fittings - SU, Union Elbow 

UnfonElbow 

SL 
·-1·_!.-~i 

.!:L . 1 h ---./,---

Ccrmec!s fra.;;tian. { tubP. 
Tube O.D. E Widlh 8Cl'O$$ 11at 

Part No. ·- p h H A 
1(1 mm Min. in rrwn in, mm 

SL-1 1/ 16 1.S9 1.27 3ro ei.52 ~6 7.93 ~-63 
St-2 1/ij 3 .17 2.2.S 3ro 9.52 7/16 11, ll 12.70 
SL-3 3/16 4.76 3.04 1/2 12.70 1/2 1Z70 13.71 
SL-4 t/4 G,35 4.82 1/2 12.7-0 9{1S 14.28 15.24 

SL·'5 5/16 7.93 6.$5 9/ 16 14.28 5/e 1&.87 16.2$ 
SL-6 3/8 9.52 7.11 518 15.87 11(16 17.46 16.76 
SL-8 112 12.70 10.41 13/16 20.84 7/8 22.22 22.86 
SL-10 5.18 15,.87 12.70 151f6 23.81 1 25.40 24.$6 
Sl -12 3/4 19.0IS 15.74 1-1/16 26.98 1-118 28.58 24.31!-
Sl -14 118 22.22 18.28 H /4 31.75 1-1,14, 31.75 25.90 
Sl-16 1 25.40 22.35 1·3/S 34.9 l -1/2' 38.10 3 1.24 
Sl.-20 1-1/4 31.75 27.66 M 1/16 42.66 1,7/ B, ~7.63 41,14 
Sl-24 1-1/2 38.10 :!4.03 2 50.80 2-114 57.15 50.03 
Sl-32 2 50.00 45.97 2<ll4, 69.es, 3 76..2() 67.56 

Connects metric tube 
' 

Part No. 
fubl O.D. E W1dh «rotl tlal 

A a D Mwl h H 
SL-2M 2 1.7 9.5 ·12 12.9 15.3 
SL-3M 3 2.4 9.5 12 12.lil 15.3 
SL-4M 4 2.4 t2.7 12 13.7 16.4 
SL-BM 6 4.8 t2.7 14 HS.3 17.7 
SL-SM a 6.4 1-1..3 16 1G.2 ll;l.6 
.SL.,1~ to 7.9 17.5 19 17.2 19.5 
SL-12"' 12 9.5 20.6 22 22.8 22.0 
SL-1SM 15 11.9 25,\1. 26 24.4 22.0 
SL-10M 16 12.7 25.4 25 2.4.4 22.0 
SL·18M 18 15.1 .27.0 30 24.4 22.0 
SL-20M 20 15.9 31 .8 32 26.0 22.0 
SG22M 22 18,3 31.8 32 26,0 22.0 
SL-25t_, 25 21.8 34.9 38 3t.3 26,5 
SL-2SM 29 .2.1.B 4 1.0 46 36.6 36.6 
SL-32M 32 2B.6 46.0 so 42.0 41.6 
SL:~ 38 ~3;.7 $.0 eo 49.4 47.9 

8 

10.~2 14.Q() 

15.24 1o.74 
16.00 17.78 
17.78 19 . .55 
1$.5'1 21.$3 
19.90 2.a.11 
21.84 25.'90 
2U3'1 2EL70 
21.84 ~9.71 
21.84 34.54 
:N:l.41 38.83 
38.86 44.60 
45.21 50.60 
$2.7~ 69.60 

15.7 
15.1 
18.8 
19.G 
21 .3 
233 
2S.9 
28.7 
28.7 
29.7 
34,5 
34.5 
36.8 
43.2 
49.3 
56.4 

0 w 
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L 

17.88 
22.36 
24.38 
25.9'2 
2$..70 

.30.48 
-36,00 
!38-.60 
!39.Si' 
44.7'0 
49.02 
66,54 
77.91 

107.tS 

L 

22.S 
22..3. 
25.4 
21.0 
26J~. 
31.5 
36.0 
38.a 
3U 
39.B 
42.6 
42.6 
49,1 
64.0 
72.3 
8"-0 
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Appendix 6. Detail information of S-LOK tube fittings - SUR, Reducing Union 

I sURg Union 

Connects tract<c_,nn.l t [ ,b(l 

Tube OD. 
E 

Width actoss flat 
Part No. --0- -~~ - h H ____ H1 A, A1 a 81 L - - - -----in mm in mm Min. ill mm In mm In mm 
SUR·2·1 i/6 3 .16 1/16 1.59 1.27 7/16 11 .11 7/16 11.11 5(16 7.93 12.70 8.63 15.24 10.92 20.60 30.91 

SUR·3·1 3{16 4-,76 1/16 1.69 1.27 7/10 11 11 1f2 12.70 5/16 7.93 13.71 8.63 16.00 10.92 2 l .84 32.25 
SUR·3·2 3/16 4.76 1/8 3.17 2.28 7/16 11.11 1/2 12.70 7/16 11.11 13.71 12 ,70 16.00 15.24 23.36 36.57 
SUR-4·1 1/4 B~~5 1/16 1.59 1.27 1/2 12.70 9/16 14.28 5f16 7.93 15.i4 8.63 17.78 10.9'2 23..11 34.29 
SUR+2 1/4 S..36 118 3.17 2.28 1/2 12.70 9/18 14.28 7}16 11.11 16.24 12.70 17.78 15.24 24 .63 38.60 
SUR--4-3 1/4 6.~6 3/16 4.76 3.04 1/2 12.70 9/t 6 14.28 1/2 12.70 16.24 18.71 17.7S 16.00 25.40 39.'37 
SUA·5·2 5116 1.93 1f8 3.17 2 . .28 9116 14.28 S/8 tS.87 7/1 6 11. 1 I Ut25 12.70 18.54 15.24 25..90 39.87 
SUR,5·4 5{16 7.93 1/4 6.35 4.82 9/16 1428 5/8 1.5 .87 9/ 16 14.28 16.25 15.24 18.54 17.78 27.4-3 42.16 
SUR·6·1 318 9.52 1/16 ,.59 1.27 5/8 15.87 11/16 17.46 5/16 7.93 16 .76 8.63 19.30 10.92 25.40 36.57 
SUA·6·2 318 9.52 1/S 3.17 2.28 5/8 15.81 11/ 16 17.46 7/18 11. 1 t 16 .76 12.70 19.30 15.24 26.92 40.89 
SUR·6·4 3/8 9.52 1(4 6.35 4.82 6/8 15.87 11116 17.46 9/16 14.28 16.76 15.24 19.30 17.78 28.44 43.18 
SUR·&S 3/8 9.52 5116 7.93 6 .35 5/8 15.67 11116 17 .46 518 15.87 16.76 16.25 19.00 18.54 29.46 44.19 

SUR-8·2 1/2 12,70 1/8 3.17 2.28 13116 20.64 7/6 22.22 7i16 11, 11 22.86 12.70 21.84 15.24 28.44 45.21 
SUR·8·4 1/2 12.70 1(4 e:as 4.82 13116 20.64 7/8 22.22 9/16 14.2S 22.86 15.24 21 .84 17.78 :19.46 46.99 

SUR·8 ·6 l/2 12.70 318 9.52 7.1 1 13/16 20..64 716 22.22 11i 16 17.46 22.88 16.76 21.84 19.30 30.98 48.51 

SUA·10·6 5/8 15.87 318 9.52 7.11 15116 23.81 , 25.40 11/16 17.46 :24..36 16.76 21 .84 19.30 31,.75 49.21 
SUR-10-8 5/8 15 .87 1/2 12.70 10.41 15,116 2381 1 25.40 718 22.22 24.38 22.ae 21 .84 21.84 31 .75 52.07 

SUR·12· 4 3/4 19.05 114 6,35 4.82 1-1/16 26.98 M /8 28.57 9/16 14.48 24.38 15.24 21 .84 17.78 31.75 49.27 

SUA-12·6 3/4 19.05 3l8 9.52 7.lt 1-1/16 26.98 1-1/8 28.57 11116 17.46 24.30 16.76 21.84 19.30 33.27 50.80 

SUR-12-B 314 19.05 1/2 12.70 10.41 1-1/16 2(1.98 1-1/8 23.57 7/B- 22.22 24.3'8 22.86 21.84 21.84 33.27 53.59 
SUR-12-10 3/4 19.05 518 15.87 12.70 1-1/18 28.98 1-1/8 28.57 1 25.40 24.311 24.38 21 .84 21.84 33.27 53.59 

SUR-16-8 1 25.40 112 12.70 10.41 1-3/8 34.:92 H/-2 38.10 7/B- 22.22 3UM 22.00 26.41 21.B-<f 40.69 63.24 
SUR-16-12 1 25.40 3/4 19.05 15.74 1-3/B 34.92 1-1/2 30.10 1-1/0 26.58 3 \.24 24.38 26.41 21.134 40.38 62.73 
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Korea 

Reducing Union 

SUR 
.tt ~, 

f _ A '.j ! '._ ! , 1 
_ Jl_ ,..-11_.1_. 

_ L_ -

Connects metric tube 
T,Jbe 0 .0 . E Wldltl across'lfat 

At B 61 ---- A l D 0 1 Mt'! h H H·, 
SVR· 3M·2M ~ 2 1,7 12 12 12 12.~ f:2.9 1~.3 16.3 22.t 35-..3 
SUR- GM,2r.t -6 .2 1.1 14 14· 12 1S.~ i-2:9 '17.7 '~-~ :2-4.-G 38.6 
SUlt.tlM,3M 6 3 .2.4 14 14 12 15.3 12.9 17.7 15~ 24.-6 38,6 
Sutl, 8M·4M 6 4 .2 ... 14 14 t2 15.3 13.7 17. 7 1Es.1 ~..4 39.4 
SlJR-BM·BM 8 6 4.8 15 1E! 14 16.2' 15 .3 18.6 17.7 27.4 4:2.S 
SUR- tOM-SM 10 6 -4.8 18 HI 14 17.2: 15..3 19.'.5 17.7 .29.-S 44..5 
SUR-tOM-SM I() B 6.4 18 19 16 17.2: 16.2 19.5 16'.6 JOJO 45.1 
$!JR · l 2M-6M ~2 6 -U 22 22 14 22,S- 15 3 ~ o 17',7' .29..5 47.0 
SUR-12M-8M ,2 e: G ... 22 22 1G 22,S 16,2 22,0 tS..G JO 2 47.8 
SUR· 121.HOM 12 10 1.9 22 22 19 22.8- 17.2 22.0 19\5 3 l.O -48..7 
SUH· 1SM• l 0M 16 10 7.9 24 25 19 24,4 17.2 .22,0 19.5 31,,a 49.5 
SUR· 1{1M· 12.M 16 12 9 .6 24 :26 22 24.4 22.8 22.9 22..Q 31;.a ~ .i) 

SUR-t BM·l2M 16 12 9.5 27 30 22 24.'l 22.B 22.0 22.0 ~,$ ~ .5 
St..16 • 25M•13tl'! 26 t B l 5.1 35 38 00 31.3. 24.A. 26 5 22.0 38.6 61.0 
SU'Jt, 26M,20M 25 21;1 15.1;1 35 i36 32 i31.3 ~o 2(s.!) 22.0 39.9 62..:3 

Connects metric tube to fracticmaJ tube 
T~_o;p, 

E Wi<ll\ :8til:tll~ I&' 
D1 A A1 B 81 L - ..... _ Mn. h H HI u, mm 

SUR -3IJl-:2 .a 1/8 3J 7 2.4 12 12 l U 12.9 12.8 15.3 15.2 22.1 35,2 
$.JR~-4M'2 -4 1/8 a 11 2..4 12 1'2 11 1 13,7 12,8 1El.1 15,2 2l.4 36,5, 
SUR· 4M-4 4 1/4. s .. 36 iA 14 l2 14.3 13.7 16.3 16.1 U.7 ~ 39'-4 
'$VR·6M~ ,f,'I 118 (M7 u 14 1,4 11.1 1S,;J 1:iUI. 17,7 15,2 24,6 3ij,$ 
$UR-~IJl--4 e 1f& B<:35- 4.J,J 14 14 14,3 1 !;;.,! 15.~ 17.7 17.7 26.2 41.0 
SUR-Gl.iM i6 5/1•6 t 93- 4,0 14 14 tM fS.3 16'2 11,i' tB,6 21,4 42;~ 
SUR-alJl-4 B 1,•'4 6,36 4..8 15 1'6 U .3 16.2 15.3 18.6 17.7 27 .. 4 42.3 
SUft-1W-~ 10 ,ta :) ,:, 2.4 18 19 11.1 1'7.2 12.8 19.S 1S.2. 21:..1 .111.& 
SUR- t OM-4 10 1(4 G, ~ 4,8 18' 19 14.3 i 7.2 15.3 19.5 17.7 29..5 -ll4.6 
SUR- JCM-6 10 5r16 7..00. 6.4 1.il 19 lM ,r.2 16.~ 19,.5 18.6 30.3 -!15,t 
SIJfl • 10M·6 10 3[0 S,,~ 7-1 18 11;! 17,.5 17,2 16.9 19,5 10,6 31.0 45.9 
$1.,JR · 'f~ ,6 , 2 ~6 7.,W 6A 22 22 1Q,.~ ~lUI 11;,J.? 22.0 1.6.6 ~2 47.8 
st,R - t2M.e 12 ~e 9.Q2 7. 1 22 22 H .5 22.~ 1M 22.0 1!;12 31.Q 48..4 
SUfl - 1:;fMJ 1.2 1{2 12'70 9..5 22 22 22-2 22.B 22.B, 22.0 22.0 31.D 51.2 
SUlt-15M-8 15 1/'2 12.70 10..3 .24 25 22..2 24.4 22.8 22.0 22.D 31.B 52.0 
S\lft • 1eM· 10 16 510 15.8? 12..7 24 25 :264 24,4 2~.4 22.e 22.0 31 .9 52.0 
SIJR· 1~H2 118 314 19.~ 15.l 27 30 'ZS,O :U,.Q 241,4 22,0 22.0 333 tia-5 
S\1lh 20til-12 20 3/4 19,C§ 1$.9 00. 32 ?8,{) 26.0 a.c.4 22.G 22.0 34.9 5-UI 
SI.JR -2.'0M· 16 21) 25.•lO 16.9 34.9 32 ~., 26.0 a1 .2 22.0 26,4 33.D 60 . .3 
SUR -Z!M-16 22 25.'10 18.3 3<1.9 32 38..1 26..0• 31.2 22.0 2B.4 3$.2 00.3 

'5~iJKO~ 
~' 

~ 01 
~ 11 ,SUD, :,' 

-· ·-4 ,, 
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Appendix 7. Detail information of S-LOK tube fittings - SMC-N, Male Connector 

)l 

Male Connector 

SMC-N 

I•-·· 
Ccmnects Ir ,ci.·.:J.Ji.-1 1 .+~tb , to f-: ,"'cie fl.JI .r tr, ,.. 

lube Ob. 
Pari llkl. 0 ~--,ii; 
SMC·MN lf16 1,S9 
SMC· 1·:.!N 1f1(l 1-" 
SM.C ·1-4N 1,118 1.69 
SMC-2-1 N •l9 3-.tt 
SMC ·2·2N 1.'D 3~ 17 
SM,C-,:MN i[e :3_11 
SMC•2•0N 1,r9 3.17 
St.tC•2--SN 1/B 3. t ; 
$MC-3-2N 8.116 4,7·6 
WC-3-'IN 3116 4. "16 
SM.C ,4 ·1N 114 6.35 
SMC-4-2N 1/4 i!l-3S 
SMC -•UN 1/4 ~3$ 
9MC • .t,6N 1/4 6.3$ 
SMC -4-$N 1,14 6.35 
S\4C•4• f2t,j 1/4 ili.3~ 
SMC ,6·2N 6,1'16 7.93 
SMc-5..0N 15/tct 7.93 
S,.tc·S-6N 5/16 7.93 
SMC,5..SN 5!16 7.93 
SMC ·6-2N 3,11$ 9.52 
SM.0·6 ... N .3,18 9.62 
S.M.C ·8-SN S.18 9.52 
SMC·6·6N 3,18 9.62 
SM.C ·6-12N 3,11$ 9.52 
$MCHl·2N 1/2 1a70 
S.,,4C ·8-4N 112 12. 70 
SMC ·8·6N 112 12:70 
SMC ·8-8N 112 12 7>0 
5.t.fC·IM2N 1/2 12:70 
~1C-a-16N 112 12.ro 
SMC-1~ S.'11: 15.87 
SMC-1~ 5/8 15-.87' 
sMC-10-1.l!N 5/8 t~,87 
sMC · 1'2-BN Jl4 19·.0S 
$MC·1Vl2N ~r4 19 m; 
s,.4C-~'2-16N at4 19',0&. 
$MC·l4-l2N 'tffs Z!;2i 
SMC· 1-'l·t6N 7,fB 22:22 
SIMC-1·8-Btl 1 25.40 
sMC-16-l2N 1i 25-.-W 
SMC-1fH6N 11 25-,41> 
SMC·20-16N 1-1/4 31 .75 
SMC-20-20N H /-4 .$1,7:S 
SMC-20-24N 1-i/4 31.7:li-
SM.C-2-4-WN 1-1/2 Si!MO 
S..tC -24-24N H.12 38, 10 
S'MC·2+-~N 1-112 Ila 10 
SMC•S:!'-9N 2 50<.80 
~c-si-~ ~ oo.eo 
$MC·~2·2l£N 2 oo.eo 
SMC·32-32N 2 &:>.ao 

,. 
(NP1l 

1[1.(i, 

1/$ 
114 
lf1,6 
1/B 
1!4 
a1e 
1/2 
1.fS 
114 

1116 
1)$ 

ll'I 
Gia 
11.it 
f!/'I 
118 
1}4 
3;'8 

1/2 
1_1,8 
1}4 
3.la 
112 
314 
1;a 
t.'4 
a/8 
U2 
3M 
1 

3,13 
H2 
~ 
112: 
3,1,4-

1 
3.14 
t 

1,'2' 
31'-4 
f 
11 

1-114 
Mf2 
1-1/4 
H J2 

2 
11:2 

1-1.<4 
t,1/2 

1 

e. 
Mn. 

Ur u, 
1.27 
2,29 
2.211 
2.2f;I 
~.28 
2~ 
S,04 
3.04 
4.92 
4.~ 
4 ,Q.-2 

4.82 
4.9:2 
4,1$2 
4.IY.! 
6.36 
6 .35 
6 .36 
4.B2 
7.t1 
7.11 
7.1'1 
7.t 1 
4 .82 
7.11 
9155 

10.41 
1 o . .i 1 
10.41 
g165 

11.00 
12-70 
11 .9'3 
157+ 
15,7,i 
j$,f4 
182:6 
11.00 
1s.n 
22,35 
22.55 
27.~ 
27.68 
27.£8 
34.00 
(M..(JO 

11.00 
4!;.'!)'r 
4S.<J'7 
4$.97 

--ih--

'" 5.11:$ 
1/11,i 
8/16 
1i 11G 
?l1·$ 
l;l/1~ 
1111(1 
7/B 

1/10 
9Jtf$ 
1i2 
·1~ 

Si10 
11116, 

7,1'8 
J.1/t·& 
9.!'16 
9116 
11f16 

7.1'/J 
518 
5/8 

11/16 
7[8 

1-1/16 
1S,16 
13,116 
1:i,t16 
7[8 

H j 1fi 
Mt!! 
15,1.6 
1&m, 
H J1'6 
1-1116 
1-t,1'16 
,-3ra 
,.a11i1~ 
1-0fa, 
1-018 
1--Jts 
1-31'8 
1.J,'• 
Hli'-4 ,~1· 
VI.IS 
2·'118 
2'-0./4 
2{3,\3 
i~/4 
2:J(4 
2'-314 

7,93, 
• 1 11 
14.26 
·11.11 
11.H 
14.2lJI 
17.416 
22.22: 
l I . , I 
l .q,2$ 
l:2.70 
'12.1() 
14.~ 
17,4G 
?.-2.al 
a,,ge. 
14.2B 
14.20 
17.ltB 
22.22 
15.87 
15.87 
17.ll-6 
22.22 
2.ili.98 
26.64 
26.64 
2(1.6<1 
22.2:! 
2.ili.M 
34.92 
23.61 
~ .81 
26,98 
26.98 
26,Bll 
3,<q,02 
~ ·.16 
34,92 
3Ul2 
3-1.9.2 
34.92' 

'"·45 
41,U. 
44,'4.5 
$3,SB 
53,911, 
ee.el!
oo.etl
W.8!1-
00-.E_I~ 
619·.Q!i, 

~T 
,·'t 

ir, 

$/16 
G.t'•e 
6,tl8 
7lt6 
7ti6 
.,, ... 11. 
7116 
't/Hj 
li e! 
112 

9/16 
9116 
9,ll ij 

9116 
0/Ul 
~M 
5,18 
5,113 
5,'8 
~-6 

11116 
1Ht6 
11,116 
11 (16 
11.'16 
]Ifs 

7i'lli 
'l/8 
7/8 
1,'8 
7,'8 
I 
1 
I 

1-1J"6 
MIS 
1-116 
1-'lf4 
1-1/'t 
1-1/.2 
1-1)2 
'1-1/2 
1·7JB 
1-7/8 
1-7,18 
~-1/4 
2'1/4 
~ ·14 

3 
3 
3 
3 

"'"" 1.a.t 
1.00 
7.00. 

11, 11 
11.11 
11.11 
1 1.11 
'I"! ' ; 1 
·12.ro 
12.70 
1.11.21). 
14.~ 
''4.~ 
Vl,28 
14.::i.'8 
1-!.~ 
15.87 
15.81 
15.87 
115.87 
17.46 
17.46 
17.46 
17.116 
17.46 
22.22: 
22.22 
.22.22: 
22.22 
22.22 
22.22 
25.40 
25,40 
25-.40' 
28.58. 
31,511, 

~ .5,8. 
31,15-
31 .75, 
38,10 
58.10 
38,10 
'17.63, 
·47,e:l, 
47,GJ. 
G7.•5· 
57. 15, 
~1.~$
'h,,.~ 
16.20 
'N).~ 
:rt,.2(i, 

A 

13.(,:3 
e.~ 
a . .ro 

12.70 
12.70 
12.1() 
12.70 
12.10 
1:J,71 
13.71 
1!>.24 
1G.24 
IS,::?4 
1$.2:,J 
1$.:it 
!$.~ 
16.2!5 
16.26 
16.26 
16.26 
16.76 
'16.76 
16.i'EI 
1636 
16.76 
;22,1!6 

:22.!kl 
:22.00 
22,00 
22.-813 
22.813 
24.38 
24.33 
:24;;18 
:2'4.'38 
24.JB 
.24.33 
;2$:liO 
25:IIO 
.aJ:2~ 
31.24 
31 '2~ 
-,u-, 
"1 U 4 
4 1,1:4 

$0,W 
5000 
(10.00 
~?.~6 
EJ.7.S(l 
¢7.!!G 
67.r~ 

B 

10$2 
10-$g 
1o.82 
1il-.24 
1 &.24 
1~4 
1"-24 
1~4 
HHIO 
16.00 
17.76 
17'.'1$, 
11,1~ 
1718 
1f.'l'S 
11.?S 
18.54 
13.54 
18..64 
13-64 
19.:30 
19.30 
19..JO 
19..30 
19.30 
2Ult1 
2U4 
21114 
21 84 
2HM 
21 84 
2Ul4 
21.84 
21 64 
ll1 84 
21 84 
21 -84 
21.64 
21 ,8•1 
2·1U1 
26.41 
2641 
38.SB 
38.86 
31Ul6 
~ 2'1 
4S 21 
45<..2'1 
ij,!'.1i 
6t.1a 
62,?i 
s~·.13 

Koree 

L 

2(1\1)$ ~.~ 
~·.as a;.m 
21.17 30.00 
~ .1, ~.'1'1 
23.87 ~.48. 
2rul5 3tj.f,:¢, 
29-.21 .3.e.81 
35..56 ~-2,I G, 
24.63 !:;1,24 
29.11 .$6,$2'. 
2MO 3:,2. 7'(1, 

2-5< . .;:Q ~-'1'13, 
00.~8 :;.7,94. 
00,00 .S.S.35 
31,3:;: 44.10 
36.00 .w.~ 
26.167 $4.00, 
31.24 .38.80 
31 .75 39:11 
311. 11 <15.6Ql 
27.94 85.30 
32.61 3S.87 
32.51 S9.87 
3&00 <lEl.22 
.C0.36 47.75 
28.70 38.86 
33.21 43.43 
33.21 43.43 
38.86 49.02 
.f0.36 00.54 
"6-99 57.15 
34.03 4-11, 19 
38,86 49.02 
'40,36 .oo.S4 
4.0.38 .so. 5-<! 
4<),$ 5(1.54 
4,o,$1') 57,15 
4."j,:38 00,S,11 
-46.99 -57, 15 
45..21 57.40 
45.21 57,•10 
50.03 62,23 
55.11 77.21 
55.11 17.21 
OO.t4 ii:2,64 
00.~2 tli3.00 
61 ,72 58,00 
62.42 <J$,1.$ 
~,-0 105.n 
71.40 'iOIJ.?a 
7S.!l0 112.~ 
7'6.~ 1 
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Appendix 8. Detail information of S-LOK tube fittings - SCF, Female Connector 

Female 
Connector 

SCF 

Part No. 
Tobe 0 .0. 

D ----
in mm 

SCF- HN 1/16 1.59 
SCF-1·2N 1/16 1.59 
SCF - 2-2N 1/8 3.17 
SCF · 2·4N 1i8 3.17 
SCF • 3'2N 3/16 4.76 
SCF·4-2N 1/4 6.35 
SCF - 4-4N 1 /4 6.35 
SC:F - 4-6N 1 /4 6.35 
SCF -4-SN 1/4 6.35 
SCF • 5'2N 5/16 7.93 
SCF - 5·4N S/16 7.93 
SCF - 6·2N 318 9 52 
SCF - 6-4N 3/8 9.52 
SCF • 6-BN 318 9.52 
SCF - 6-BN 3/8 9.52 
SCF · 6 ·12N 3/8 9.52 
SCF -8·4N 1/2 12.70 
$CF - 8-BN l/l 12.7Q 
SCF - 8-BN 1/2 12.70 
SCF · 8·12N 1/2 12.70 
SCF · 10-GN 518 15.87 
SCF -10-8N Sia 15.87 
SCF -10-12N 5/8 15.87 
SCF -12-SN 3/4 19.05 
SCF·12·12N 3/4 19.05 
SCF·14·12N 7/8 22.22 
SCF· 16·12N 25.40 
SCF·16-1GN 25.40 
SCF·20·20N 1·1f4 31.75 
SCF-24-24N 1-1.12 38.10 
SCF • 32-32N 2 50.80 

T 
(NPT) 

1/16 
1/B 
1/8 
1/4 
1/8 
1/B 
1/4 
3/B 
1/2 
1/B 
1/4 
1/6 
1/4 
3/8 
1/2 
3/4 
1/4 
3/B 
1/2 
3/4 
3/6 
1/2 
3/4 
112 
3/4 
3/4 
3.14 
1 

1-1/4 
M/2 

2 

E 
MTn. 

1.27 
1.27 
2.28 

2.28 
3.04 
4.82 
4.82 
4 .82 
4.82 
6.35 
6.3S 
7.11 
7.11 
7.11 
7.11 
7.11 

10.41 
10.41 
10.41 
10.41 
·12.10 
12.70 
12.70 
15.74 
15.74 
18.28 
22.35 
22.~ 
27.68 
34,03 
45.97 

I 
--- "l 

Width across flat 
h H 

in- mm In ·- mm 
7.'16 11 .11 6,116 
9.'16 14.28 5116 
9.'16 14.28 7J16 
3/4 19.0S 7/16 
9{16 14.28 1/2 
9/16 14.28 9/16 
3/4 19.05 9/16 
7/S 22:.22 9/16 

1-1/16 26.98 9116 
9116 14.28 518 
3/4 19.0S Sta 
5/S. ·t S.87 11/t6 

7.93 
7.93 

11.11 
11.11 
12.70 
14.28 
14.W 
14.28 
M.28 
15.117 
15.87 
17.46 

3/4 19.06 11/16 17.46 
7/8 22.22 11/10 17.4~ 

1-1/16 26.98 11/i6 
1·5/16 3$.33 1 l/16 
1-3/16 20.64 718 
7 le- 22.22 7f8 

1-1/16 
1-5,/16 
15/16 
1-1 /16 
1-5/16 
1-1/16 
1· 5/t6 
1-5/16 
1-318 
1-Sa 
2·118 
2·318 
2·118 

26.98 

33.33 
23.81 
26.98 
33.33 
26.98 
33.33 
33.33 
34.92 
41 .27 
53.98 
60.33 
73.03 

7(8 

718 
1 
1 

H/8 
1-1/8 
1-1/4 
1-1/2 
1-1/2 
1-7/8 
2·114 

3 

\7.46 
17.46 
22.22 
22.22' 
22.22 
22.22 
26.'10 
25.40 
25.-40 
28..58 
28.SS. 
31.75 
38.10 
38.H> 
47.63 

57.16 
76.20 

A 

6.63 
8.63 

12.70 
12.70 
13.71 
15.24 
15.24 
15.24 
15,24 
t6.25 
16.25 
16.76 
1676 
16.76 
16.76 
16.76 
22.B6 
22.116 
22.BS 

22.86 
24.38 
24.38 
24.38 
24.38 
24.38 
25.90 
31 .2'4 
31.24 
41.14 

50.00 
67.58 

8 

10.92 
10 .92 
15 .24 
15.24 
16.00 
17.78 
17.78 
17 78 
17.78 
HUS4 
18.64 
19.30 
19.30 
19.30 
19.30 
19.30 
21 .84 
21.84 
21.84 
21.84 
21.84 
21 .84 
21.84 
21.84 
21.84 
21.84 
26-.41 
~41 
38.86 
45.21 

62.73 

19.81 
20.57 
22:.09 
:2.6.92 
23.11 
23-.87 
26.44 
30.22 
35-.05 
24-.63 
29.46 
25.40 
S0.22 
31.75 
36.57 
4(),38 

30.22 
31.75 
36.57 
38.tO 
31 .75 
36.57 
36.10 
36.57 
38.10 
39.62 
41.14 
50.03 
52.57 

56,13 
64.28 

rO ,w 
Korea 

L 

23.62 
24.38 
28.70 
33.52 
29.71 
31 .24 
35.81 
37.59 
42.41 
32.00 
36.83 
32.76 
37.59 
39.11 
43.94 
47.75 
40.38 
41.91 
46.73 
48.26 
41.91 
46,73 
48.26 
46.73 
48.26 
49.78 
53.34 
62.23 
74.67 

83.31 
101.60 
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f 

Female -·------··-
.tL. 

Connector 

SCF I . - . -
Q 'IJ.r 

i i 

~- ",~ t - - -
, L 
1-- .. ---·· 

Connects metric tube to male ISO tapered thread 

TUbe 0.0, T E Wt<lth aaoss flal 
Part No. 

0 R(PT:) Min h H 
$CF-3M-2R 3 1/8 2.4 14 12 
SE:F-3M-4A 3 1/4 2.4 19 12 
SCF-4M·2A 4 118 2.4 14 12 
SCF·SM·2R 6 1/!J 4,8 14 14 

SCF-6M·4R 6 1/4 4,8 19 14 

SCF·5M·6R 6 318 4.8 .22 14 

SCF-6M·6R 6 1/2. 4.8 z, 14 

SCF- 8M·2R 8 1(8 6;4 15 16 
SCF·ShMR 8 1/4 6.4 19 16 
SCF-8M·6R 8 3/8 6.4 .22 16 
SCF · BM·8R a 1/2 6.4 z, 16 
seF-10M·.2A 10 \16 'T.9 18 19 
SCF-10M-4A 10 1/4 7.9 19 19 

SCF • 10M.ffi 10 3.18 7S .22 19 
SCF-1oM-aA 10 1/2. 7.9 Zl 19 
SCF·12M·2R 12 1/8 8.3 .22 22 
SCF-12M-4R 12 1/4 9.5 22 22 
SCF· 12M'.6fi 12 3JB 9 .6 22 22 

SCF·12M-SR 12 112 9.5 27 22 
SCF-12M-12Ft 12 3.14 9,5 35 22 
SCF-15M-BA 15 112 11.9 'Z7 26 
sc.F -1eM-aA 16 1/2 12.7 Zl 2& 
SCF-20M·8R 2Q 1/2 1~-9 30 32 

S~F • 2flM· 12R 20 3.14 15.9 .SS 32 
scF-~M-12R ~ 3/4 18.3 35 32 
SCF·ZlM-16R 22 1 18.3 41 32 
SCF-25M-12R 25 3/<1 21.8 35 38 
SeF-~M-16R 25 21.8 '41 38 

A a 
12.9 1&.3 

12.9 1S.3 
19.7 16.1 

15.3 17.7 

15.3 17,7 

15.3 17.7 
15.3 17.7 

16,2 18.6 
16.2 18.6 
16.2 18.6 
16.2 18.6 

11.2 19.5 
17.2 19.5 

17.2 19,6 

17.2 19.5 
22.8 22.6 

22.8 22.0 
22.8 22.0 
22.8 22.0 

22.8 :22,0 
24.4 22.0 

24.4 :22.0 
26.0 22.0 
~-Q 22,0 

26.0 :22.0 

26.0 22.0 

31.3 26.5 
31.3 26.5 

22.1 

26;9 
23.1 
23.9 

28.4 

29.6 
35.1 
24,6 
29.5 

:l0-.2 
35.8 

25.4 

30.2 

:'s1 .0 
36.6 

28.4 

302 
51.0 
36-.6 
00.9 
36.6 

3'r.6 
$7.8 

39-,6 

~ -6 

47.6 
41,1 

so.o 

a 
!l\V 

Korea 

2S.7 

33.5 

29.7 
31.3 

35.6 

36.9 
42,S 

32,1 
3?.0 
37.7 

43.3 
33.0 
37.8 

38.6 
44.2 

35-.5 
4.03 

41.1 
46.7 

49.0 

4a.7 

llo.9 

47.9 

49.7, 

49.7 

57.9 
53.4 
62.3 
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Appendix 9. Detail information of S-LOK tube fitt ings - STRF, Female Run Tee 

Connects rr. .,;tu.,ra! t•,t,P to mci•'f' NPT l.tir~ ,c: 
Tube,00 

T E 
Widlh acrcss. nat 

Part No. 0 l:'I --t1-- A B ---- ~ 1.tlD-in Mtn ill r.tlM ill fl'CI\ 

STAF-2-2N 118 3,17 1/8 2.28 1/'2 12.70 7/IS 11 .11 1210 •s.2~ 18,QS 
S'l'RF-2-4,N if8 3-17 1/4 :2.28 H/16' ,ue 7/ iS ·11.11 12.'10 15.24 20.82 
$TR:F·3·2N 3116 4.76 1/8 3.()4 1,12 12.70 1/2 12.7Q 1:;J..71 16.0(1 11p9 
SfRr· .4..,!t,,I 114 6,-35 11'8 4,82 1/2 12.70 '9116 14.23 15.24 17.78 19.65 
STRF · 4-#I 1/4 6.l5 1f4 4.82 I 1;1:16 17.46 9.116 14,2'8 16.24 17.78 22.86 
STRf-4~ 114 6.35 3,i'B 4.82 J:J,!16 20.64 9/16 14.28 15..24 n .76 2~.38 
ST~-4-SN 1/4 ass 1/2 4.112 1 25 •. .QD 9,116 14.23 15-24 17.7,B 27.17 
·STRf • !M~N 5116 7.94 1/'8 6.35 '9/16 H,20 518 15.S1 1~ ~B.54 2~ .3.3 
SfRf -5-4N 5!16 7.94 114 6 .35 1mG 17.46 s,e 15.87 1625 t-6.54 29.11 
STRf-6-2N 9}8 9..52 1/8 7.11 5,18 15.87 1,,'16 17.d6 16..7t;, 19.30 ::!s.,, 
STRF-6.il-N 318 9.52 ,,.~ 7.1'1 , , i,,fl 17.46 11/ 16 17..-16 1 S.76 19 .30 23.87 
STRF·•6.f!N 3/8 9..$2 3\IB 6.35 13J1ti 20.64 1i/16 17.48 1&,76 19.SQ 25.90 
STRF•6·0N 3,'.B 9.52 112 7.11 1 25.40 11/16 17.46 16,.76 1~.30 20,70 
STRF-a-4j,J 112 12..7G 1/.$ 10.41 13/16 20.64 7/8 22.22 22:.66 21.64 25:90 
S'TRF·6~ 112 1Z7Q 3'18 10.41 1~16 ~-6~ 7/S 22.Z! 22.00 :n .e4 25.90 
STRF --8.aN 1.12 t2.:ro 112 10,41 I 25.40 '118 22.22 22.00 21,84 29.71 
STRf·10.6N ~18 15.87 3,1'8 12.70 l!l;'16 23.8.1 , :15.40 24.38 21.94 27.94-
STRF-10.SN 5(8 t 5.87 1/'2 1.2.10 1 25.'10 1 25.'10 2A.98 21.94 28.10 
6TRf·12·8N 3/4 19.05 1,i2 15.74 1-1/18 28.98 1-1/B 28.58 24.38 21.84 29.71 
STRf.,f2·12N 314 1i .05 31~ 15.74 1,1/4 31,?5 1-1/9 ~e.oe. 24,3',0 21,134 34,64' 
STRf· l412N 7/8 2222 3./4 18.28 1-1/4 31.75 1-1/4 :,.1.75 3175 21.84 84.54 
STRF-1.6-1.2N 25.."10 3/4 22,35 n-2716'1 36.12 H/2 :3S.1 c> 38.10 26.41 36.83 
S'rflf'·16-16N 25...tO 1 22.35 1-1f16 42.BG 1·1[2 38.1(} 3&10 26.41 .S1 .40 

Connects metric tube to male NPT thread 

I Part No. 
Tl.lOO Q-.D. T E Wlcnt, ai:.ran Jtilt s 0 ltl~1 Mfl, h H A 

STRF·6M-2N 6 118 4J~ 12.70 14 15.3 17.7 19.G 
S!Rf·6M-4N e 114 4!.8 t 7..-46 14 15~ 17.7 ~.A. 
sTRF ·Bt.1-BN 6 3fl) 4_8 20.64 14 \6..3 17.7 24.4 
STRF·BM..f!N 6 1(2 4..8 Z,.40 14 1;5,~ 17.7 Zt.2 
STRF·8M·2N 8 11'8 M 1'5'.-67 16 t6"2 18.f> ro.t 
STRF-8M4N 8 Wi· G;,4 1.'1.46 1& l ~>-2 HM: zu 
STRF-81.t-6N a 3/8 6.4 20.64 ,s 16.2 16.6 252 
S'T'Rf.' ·:BM-BN 8 1./2 6.4 25.<10 16 16..2 18.6 28:.0 
STRF· l OM-2N HJ 119 7.9 20.64 19 17.2 19.5, 23.9 
STRF·l~ 10 114 7,9 2064 11'1 1i'.2 19,!i· 25.9 
STRf·1CJM.6N 10 3/B 7.9 20J>4 19 17..2 1'9.& 25.9 
$1:Rf'·1~ 1Q 1}2 7,'J 25-40 19 17..2 19,!} 2G.2 
STRf'·1Z\MN 12 1/4 9.5 ~.64 22 22..13 ~!,l ,O ~~ 
STRF· 12M-6N 12 31.B Sl.5 20.64 22 22.8 22.0 2M 
STRF-12M-SN 12 1112 9.5 25..4-0< 22 22.8 22.0 29.7 
STRF-16M-8N 16 1/.2 12.7 25.40 25 24-.4 22.0 29.1 

L 

24.63 
2?.43 
25.4Q 
28,92 
29.71 
31.75 
34.54 

28.70 
30.48 
3(U8 
31.2-4 
33.27 
36.06 
36.06 
36.~ 
39.81 
38.10 
38.86 
39.67 
44.70 
44.70 
49.02 
60.29 

L 

'0,0 
~A 
l1 .7 
34'5 
29'.9 
30,6 
~4 
36.2 
3,1.6 
00.6 
33.6 
~~ 
38..(J 

3M 
40.0 
'10.0 

0 
·wi 

Korea 

L1 

10.os 
22.3S 
19.0!> 
19.05 
22.35 
22.95 
.28.44 
10,05 
22M 
19.05 
22.:35 
2235 
Z,8.44 
22ffi 
~ :35 
28.44 
22.~ 
28:44 
28:44 
a1.7o 
31 .75 
31.75 
S!UO 

l..1 

19.00 
~ -41), 

22.40· 
28.40 
1!},0Q, 

22,40 
2240 
28.40 
19-.00 
22.40 
22.AO 
2fJ.4Q 
22.40 
2~M-O 
29.40 
28.40· 
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Appendix 10. Detail information of S-LOK tube fittings - STBF, Female Branch Tee 

Female Branch Tee 
STBF 

Conn~cts fraction I tub-. to ma.le Nf'T thr"' .... 
Tt.tlo 0.0.. T E 

Width a.creu nea 
Part No. 0 ___ h _____ ]:! _ _ A 6 

lo A"(J1 
ff"TJo .,11n 

In mm h mm 
STSF- 2,2N 1.'S ;)...17 1la 2 .2.t, 1/2 12.70 7/t~ 11.lt 12.70 16.24· 18..03 
SfflF. ~4N 1113 3.t7 t/4 ~ta.a 11/16 17..46 '1H6 11.U 12.70 15.24, 20.82 
SlBF-3-2N 9/IEl ,u e 118 3.04 1/.2 12:.70 112 12.70 13.71 16.00 18.79 
S';'fBF- 4''2111 1/4 ~ 1/1,l 4,(12 1i2 12'.71) em~ 14.2,6 15.24 17.78, 19.55 
S-TBF- 4,4N 1'4 6..35. 1/4 4.a2 11/16 17.46 9/16 14.2-9 15.24 17.76 22.35 
S.TSF•4-6N 1f4 fj..35 3.l'S 4,82 1!.li1~ 20.e<t $/f,~ 14.~ 15,24 17.76 24,3!3 
$.lBF-4-SN 1{.+ 6,35 1/'2 4.a2 1 2'SA() 9/li',j 14,28 15,24 17,78, 27.11 
STBF- ti-:2N 5/U, 7.94 118 ass Qf16 14.-28 5{B 15,87 18.25 18.54, 21.33 
SrBF-5·4N 5116 7.9'1, 114 6.35 11/16 17A6 5/B 15.87 16.25 18.54, 23.H 
STIW· 6-2N 3/,6 9 ,!)Z 116 7,1\ 518 15.i87 11}16 174'6 16,7-6 19,30 23.111 
ST8F- &-4N 3i8 9_.52 lf"I 7_1\ i 1/16 1'7.,16 11116 17.416 16.76 19,30 23.87 
STBF-6-oN 3,18 9.5.2 3/ll 6..SS 13/16 2().64 11/16 17A6 16.76 19.30 25.00 
STBF-6-BN 3,18 9 .. 52 11'2 7 _H , 25.40 11,116 17.46 16.76 19.30 28.70 
S.JBF-wt),4N 112 12.,70 114 1Q.41 1:Jj1~ 20..(!4 7/8 22.22 22.66 21 .04 2$.~ 
STOF• 8"6N l ,'2 12.70 3.18 10 .4t 13116 20,64 7/8 22.22 ::!i.as 21,S4 25,90 
STBF-8-BN 1/2 12.,70 1/2 10At 1 25:40 118 .22:22 22,86 21,84 29,71 
STBF-t0-6N 5,'B 15.,87 3,18 12.70 1&/16 23.:81 I :25.40 24.98 21.84 27.~4 
$tef-ll),6ri &8 1M7 lt.i? 12,70 1 25AO ·1 ~ .4'll 24.36 iU.14 2&.70 
S1BF·1~M!N 314 19.05 1/2 15.74 1·1l16 26..1*1 3·1,1'8 ,28.58 24.38 2U.!4 :?9.n 
STBF·12·12N 314 19.0S '3,t4 15.74 M/4 31.75 1-1 /S 28.SB 24.SB 21.&ci 34.54 
STBF-1+12N 7/8 22.22 ~,14 18.28 1-1/4 31-78 Hf-% 31 .75 25.00 21.84 34.54 
ST8F-1e-12N 1 25..40 S/4 ;a2;l5 1-:17J'6tl 36..00 M~ 38.10 ,31.24 26.41 38.113 
ST6f·16 ·10N 1 25.40 1 .22.35 1-11116 42,00 1-1/2 3S.10 31 ,24 2_6,:41 41..40 

Connects metric tube to male NPT thread 

Parl No. 
ruD11 ae. T E ~!C~"':. A B D (N:TP/ Min. 11 H 

SlBF· SM,2N 6 1J8 4.8 12.70 14 h5.3 17.7 19,0 
STBF-8M!4N 6 1/4 ~.s 17."1& 14 ,s.a 17.7 22,4 
STBF- 6M-6N 8 3,'B 4.6 20.64 14 16.3 17.7 24.4 
s:r8F-81'J..8N ,g 1/2 4.8 :25,40 14 16.:.r 17.7 21-~ 
STBF-8Mc.2N -8 1/8 GA 19.87 16 16.2 18.6· 23.1 
STBF·BM-4N a lf.4 6.4 17,46 16 16.2 1il.6 23,1 
sre i:. ar..t-BN 8 318 6A 20.64 16 16.2 18.6 25.2 
STBF· 8M8N 8 1/2 (l.4 25.<lq 16 1(1.2 "16.(1. 2J':0 
s'r6 F-1 ot,11-2.tl 10 1}8 7.9 17.::0 19 17.2 19.5 23.9 
STSF-10M~ 1Q 1{4 7.9 20.64 19 17.2 19.5 25.9 
STBF-10M.Q1 10 3,'8 7.9 20.64 19 17.2 19.S 25.9 
$i£lF-11,U4,lfi 10 1/2 g_~ 215;<10 19 17.2 19.S .26.2 
$1BF,12M-'IN 12 1f4 9.5 20.M ?.2 22.!;l 22.0 25.9 
S78.r,t2Mffl 12 3,1{1 9,5 20.64 22 22.e 22.0 25.9 
STBF-t2M-8tll 12 1/'2 9.S 25..40 22 22.a 22.() 2:il.7 
57eF-16Mffl 16 1'2 12.7 25.<IO .25 2A.4 2~0 .29.7 

L 

2:4.3'8 
2?'.41 
25,"40 
25-92: 
29-.7 1 
3-1 .75, 
3.11,5-4 
29._70, 
30.48 
,30•,48 
3i.Z4 
3-S,27 
36,06 
36.00 
36,06 
39•.&7 
38..10· 
3S.86' 
3&.lrl' 
44.i'Oi 
44.70 
4ff.QZ 
~ .5,& 

L 

27.0 
~:a. 
3-1.7 
34,5 
29,9 
30.6 
32.4 
35.2' 
3-1.5 
.33.5 
38.5 
33.6 
30.0 
38.0 
"10.0 
40,0 

0 •• Korea 

L1 

19.0S 
.22.35 
1~05 
19.05 
22.35 
.22.35 
28,44 
19.0S 
22..35 
'i9.05 
22,35 
22.35 
.28.44 
.22.-35 
.22.35 
28.44 
22,35 
.2l).;44 
.?)3 .4A 

.3US 
31.75 
Sfi.75 

3lUO 

L1 

19.00 
22.'10 
22.40 

2El -40 
19.00 
22.40! 
22.40 
2ij.4() 
19.00 
22.40 
22.40 
22.40! 
22.40 
22.40 
28,40 
28,71) 

~ioio;,~ 
· "fltN~~11 
~ - . ] ! SUD/ ,) 

·- - -- ' I' 
. .,;, 
'--.;.::;.;.;,_~ 
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Appendix 11. Detail information of S-LOK tube fittings - SC, Cap 

Cap 
Cap t.Jnd of f<w:;Uona,1 tubo 

Tube o.o Wl(:11h (ICl'OS$ Ila! 

SC Part No. D _ _ h _ __ H A B L 
In mm In mm In mm 

I 
SC-1 1/16 Hi9 5/ 16 7.93 5]16 7.93 &.63 10.92 11.20 14.16 

H . .b.. I SC-2 1/6 3 .1 7 7/ 16 11. 11 7/ 18 11.11 12.70 15.24 13.46 20.06 
I 

mB Oj 
SC-3 3116 4,76 7/ 16 t 1.1 1 1f2 12.70 13.71 16.00 14..73 21 .33 
SC4 1/4 6 .35 1/2 12.70 9/16 14.28 15.24 17.7& 16.00 23.26 
SC 5 5/18 7.93 9/16 14.28 Sj8 15.87 1626 18.54 17.01 24.36 

0 scs 3/8 9 .52 5/8 15.87 11/16 17.116 1~.78 19.~ 18.28 ~!).65 . 
' sea 1/2 12.70 13116 20.63 1f8 22.22 22.86 21.84 19.05 29,21 

SC.10 5/8 15.87 15/16 23.8 1 1, .25AO 24.38 21.84 19.81 29.97 

t:··-? J SC-12 3/4 19.05 i-t/16 26.98 M/8 2,S.57 24.38 21 .84 21 .33 31 .49 
SC-14 7/8 22.22 1..SfJ6 30.16 1-1/4 31.i'.S 25.00 21.84 23.87 34.03 
SC-16 1 26.40 1·3/8 34.92 1-112 38.10 31.24 26.41 26.1~ 38.35 
SC.20 1.-1/4 31 .76 1-3/4 44.46 1-7/8 47 .63 41.14 38.86 31.24 53.34 
Svi4 1-1n 31PO ,M IS 53-98 :?·1/4 57.15 tl().15 45.21 37.33 64,51 

Installation Instructions SC.32 2 50.80 2-314 69.85 3 76.00 67.56 62.73 49.27 86.61 

1. Insert the tube end into the Cap Ca end of metric tube 
2. With a wrench, 1-1/4 lurns from the finger-light position. P ru11t p.o. Wii:ih-111!1 

(3/4 lurn for 1/8", 3/16" 3mm and 4mm) 
art No. D l, - H A B 

SC.2M 2 12 12 12.9 15..3 13.5 20.1 
SC-9M 9 12 12 t2.9 t 5.3 13.5 ~.1 

for capping tube end SC-4M 4 12 12 13.7 16., 14.7 21 ,3 -ca SC.SM -6 14 14 15.3 17.7 15.7 23.1 

"'--'' . 

SC.BM B 15 16 16.2 18.6 17.0 24.5 
SC-10M 10 t8 19 17.2 19.5 19.0 26.6 

-·-· SC-12M 12 22 22 22.a 22.0 19.0 29.1 
SC.1-5M 15 24 25 2;4.4 22.0 19.8 29.9 
SC.16M 16 24 25 24.4 22.0 19.8 29.9 

-:ce SC-HIM 18 27 90 24.4 22.0 2-1,3 31.4 
SC·20M 20 30 32 26.0 22.0 23.9 :34.0 
SC-w.t 22 30 32 26.0 22.0 23.9 34.0 
SC-25M 25 35 38 31 .3 26.5 26.2 38.5 
SC-.?$M i s 41 Mi 36.G 36.6 27.7 48.5 
SC·32M 32 46 50 42.0 41.6 32.S 55.& 
SC-38M 36 55 60 49.~ 47;9 37.8 65.4 



Report Number: 7 4936710-2, Rev. 0 

INSPECTION REPORT 

Intermix and Interchange Tests 

Tube fittings of S-LOK and Hoke Gyrolok -

Pneumatic proof test, 
Hydrostatic proof test, 
Hydrostatic burst test, and 
Helium leak test. 

Client name: 

HANSUN ENGINEERING CO., LTD. 
(Songjeong-dong)27, Noksansandan 361-ro, 
Gangseo-gu, Busan, Korea 

August 30, 2013 
Byung-Ho Bae, Inspector 
TOV SOD Korea Ltd., Seoul 

Business registration number in 
Korea: 
116·81-68264 (Head Office) 
606-BS-19546 (Busan Branch) 
Bank Account 
Korea exchange bank 
180-22-00884·2 

Head Office 
Tel.: +S2·(0}2·3215·1100 
Fax: +S2-{0}2-3215-1110 
Busan Branch 
Tel.: +82-(0}51-310-5422 
Fax: +82·(0)51-310·5421 
v1ww.tuv-sud .co.kr 

TIN® 

TOV SOD Korea Ltd. 
Head Office 

(i) 1tJV 
.soo 

Korea 

Chooae certainty. 
Add value. 

TUV sOo Korea ltd. 
12F, ' Kl.163" Bldg .. #60, 
Yoido-Dong, Youngdeungpo-Gu, 
Seou~ 150-763, Koiea 

OG-AP1-SEL-AUTO 
Telefon: +82 2 3215-1122 
Telefax: •82 2 3215-1 116 
E.mail: oyung-ho.bae@tuv-sud.kr 

The partial reproduction of the 
document and/or the use for 
advertising requires the wrltten 
o.pproval or U1e rOv SUD Korea Ltd. 

12F. 'KLl63" Bldg., #60, Yoido-Don~. 
Youngcleungpo-Gu,Seool,150-763 
Korea 
Busc11 Branch 
5F. LS Industrial Systems Bldg., 140-
9, Kamjeon-20ong,Sasang-Gu 
Busan. 617-052 Korea 



Page 2of 25 
ReportNuml!er: 74936710-2, RB\1.0 

Korea 

Table of Contents 

1. GENERAL INFORMATION ....................................................................................................................... 3 

2. PRODUCT INFORMATION ...................................................................................................................... 3 

3. DETAILS OF INSPECTION ........................................................................................................................ 5 

APPENDIX 1. COMBINATION OF SPOOL G-A ............................................................................................................................. 10 

APPENDIX 2. COMBINATION OF SPOOL G-B ........................................................................... .................................................. 12 

APPENDIX 3. COMBINATION OF SPOOL G-C ............................................................................................................................. 14 

APPENDIX 4. DETAIL INFORMATION OF S-LOK TUBE FlTIINGS - SU, UNION ..................................................................... 16 

APPENDIX 5. DETAIL INFORMATION OF S-LOK TUBE FITIINGS - SU, UNION ELBOW ....................................................... 17 

APPENDIX 6. DETAIL INFORMATION OF S-LOK TUBE ATIINGS - SUR, REDUCING UNION .............................................. 18 

APPENDIX 7. DETAIL INFORMATION OF 5-LOK TUBE ATIINGS - SMC-N, MALE CONNECTOR ..................................... 20 

APPENDIX 8. DETAIL INFORMATION OF S-LOK TUBE ATIINGS - SCF, FEMALE CONNECTOR ......................................... 21 

APPENDIX 9. DETAIL INFORMATION OF S-LOK TU BE FITIINGS - STRF, FEMALE RUN TEE ............................................. 23 

APPENDIX 10. DETAIL INFORMATION OF S-LOK TUBE FITTINGS - STBF, FEMALE BRANCH TEE .................................... 24 

APPENDIX 11. DETAIL INFORMATION OF $-LOK TUBE FITTINGS - SC, (AP ....................................................................... 25 



Paga 3of25 
Report Number: 74936710-2, Re'ol.0 

Korea 

1. General information 

Client name HANSUN ENGINEERING CO., LTD. 

Contact person name of the client Sung, SeeHong 
HANSUN ENGINEERING CO. , LTD. 
(Songjeong-dong)27, Noksansandan 361-ro, 
Gangseo-gu, Busan, Korea 

Tel. +82 51-899-6751 

Fax. +82 51 -899-6788 

Description of product S-LOK tube fitting composes of four precision parts, 
which are body, nut, front ferrule and back ferrule. 

$-LOCK The brand name of HANSUNG ENGINEERING 

ITP No. HSEITP-1307-001 Rev.1 

Test date July 23 - 25, 2013 and August 27, 2013 

Test site For Qneumatic Qroof test and helium leak test 
KGS (Korea Gas Safety Corporation) 
11 Soraesan-gil , Daeya-dong, Siheung-Si, 
Gyeonggi-Do, Korea 

For hydrostatic i;:1roof test and hydrostatic burst 
test 
HANSUN ENGINEERING CO., LTD. 
(Songjeong-dong)27, Noksansandan 361-ro, 
Gangseo-gu, Busan, Korea 

2. Product information 

The test object is verification of tightness of tube fittings of two brands, which are S-LOK and 
Hoke Gyrolok, for interchange and intermix of their ferrules, nuts and bodies. 

2.1. Preparation of test spools 

2.1.1. Assembly instruction 

1) Insert the tubing into the tube fittings until the tubing end bottoms on the shoulder of 
the fitting body. Make sure the nut finger-tightened 

2) Tighten the nut 1-1/4 turn with a wrench by holding the fitting body with a back up 
wrench 

2.2. Definition of intermix and interchange 
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2.2.1 . Intermix: random mixing of components of different brands 

2.2.2. Interchange: more specifically defined as the use of one brand nut and ferrule with 
another brand body 

2.3. Spool description 

2.3. 1. Spool G-A 

2.3.1.1. Interchange of S-LOK and Gyrolok 

2.3.1 .2. Size: 1/4", 3/8". 1/2" 

2.3.1 .3. Maximum working pressure: 5, 100 psi (35.2 MPa) 

2.3.1.4. Combination: refer to Appendix 1 

2.3.2. Spool G-B 

2.3.2.1. Interchange of S-LOK and Gyrolok 

2.3.2.2. Size: 3/4", 1" 

2.3.2.3. Maximum working pressure: 4,200 psi (29.0 MPa) 

2.3.2.4. Combination: refer to Appendix 2 

2.3.3. Spool G-C 

2.3.3.1. Intermix of S-LOK and Gyrolok 

2.3.3.2. Size: 1/4", 3/8", 1/2", 3/4, 1" 

2.3.3.3. Maximum working pressure: 4,200 psi (29.0 MPa) 

2.3.3.4. Combination: refer to Appendix 3 

2.4. Material of tube fittings 

2.4. 1. ASTM A276/479 Type316/316L(Bars) 

2.4.2. ASTM A182 F316/316L(Forged) 

2.5. Tubing information (ASTM A213/269 TP316/316L) 

O.D Size Thickness 

1/4" 0.065" 

3/8" 0.065" 

1/2" 0.065" 

3/4" 0.083" 

1" 0.1 09" 

Hardness(HRB) 

78 

74 

77 

86 

78 

2.6. Detail of tube fittings: refer to Appendix 4 - Appendix 11 

Korea 
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3. Details of inspection 

3.1. Summary 

Page5 of25 
0 
l~ 

Korea 

This inspection was carried out at Korea Gas Safety Corporation for pneumatic proof test and 
helium leak test, and at HANSUN ENGINEERING CO., LTD. for hydrostatic proof test and 
hydrostatic burst test. 

The inspector carried out as bellow: 

Required witness points: 
(1) Pneumatic proof test 
(2) Hydrostatic proof test 
(3) Hydrostatic burst test 
(4} Helium leak test 

3.2. Test results 

The inspector carried out the witness tests as following . 

3.2.1. Pneumatic proof test 

3.2.1.1 . Test condition 

3.2.1.1.1. Test method: ASTM F 1387-99, Annex 3 

3.2.1.1.2. Test medium: nitrogen 

3.2.1.1.3. Test pressure 

3.2.1 .1.3.1 . Initial pressure: 0.69 Mpa 

3.2.1.1.3.2. Increased pressure: 125% of maximu working pressure 

3.2.1.1.4. Test sample: each one sample of Spool G-A, G-8 and G-C 

3.2.1.2. Results 

3.2.1.2.1. Spool G-A 

Condition Requirement 1 

Test pressure 0.69 MPa during 5 min. No leakage No 

Test pressure 44.0 MPa during 5 min. No leakage No 

Samples 

- -
- -

- -



PaQe 6 of 25 
Report Number: 749367i~2. Rev.O 

3.2.1.2.2. Spool G-B 

Condition Requirement 

Test pressure 0.69 MPa during 5 min. No leakage 

Test pressure 36.3 MPa during 5 min. No leakage 

3.2.1.2.3. Spool G-C 

Condition Requirement 

Test pressure 0.69 MPa during 5 min. No leakage 

Test pressure 36.3 MPa during 5 min. No leakage 

3.2.1.3. Conclusion 

The samples of Spool Spool G-A, G-B and G-C passed the test. 

3.2.2. Hydrostatic proof test 

3.2.2.1. Test condition 

3.2.2.1.1. Test method: ASTM F 1387-99, Annex 4 

3.2.2.1.2. Test medium: water 

3.2.2.1.3. Test pressure 

3.2.2.1.3. 1. Initial pressure: 0.69 Mpa 

1 

No 

No 

1 

No 

No 

3.2.2.1.3.2. Increased pressure: 150% of maximu working pressure 

3.2.2.1.4. Test sample: each one sample of Spool G-A, G-8 and G-C 

3.2.2.2. Results 

3.2.2.2.1. Spool G-A 

Condition Requirement 1 

Test pressure 0.69 MPa during 5 min. No leakage No 

Test pressure 53.0 MPa during 5 min. No leakage No 

Korea 

Samples 

- -
- -

- -

Samples 

- -

- -

- -

Samples 

- -

- -
- -
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3.2.2.2.2. Spool G-8 

Condition Requirement 

Test pressure 0.69 MPa during 5 min. No leakage 

Test pressure 44.0 MPa during 5 min. No leakage 

3 .2.2.2.3. Spool G-C 

Condition Requirement 

Test pressure 0.69 MPa during 5 min. No leakage 

Test pressure 44.0 MPa during 5 min. No leakage 

3.2.2.3. Conclusion 

The samples of Spool G-A, G-8 and G-C passed the test. 

3.2.3. Hydrostatic burst test 

3.2.3.1. Test condition 

3.2.3.1.1. Test method: ASTM F 1387-99, Annex 8 

3.2.3.1.2. Test medium: water 

3.2.3.1.3. Test pressure 

Samples 

1 -
No -

No -

Samples 

1 -

No -
No -

3.2.3.1.3.1. Burst pressure: more than 4 times of maximu working pressure 

3.2.3.1.4. Test sample: each one sample of Spool G-A, G-B and G-C 

3.2.3.2. Results 

3.2.3.2.1. Spool G-A 

Samples 

Condition Requirement 1 -
No leakage No -

Test pressure 141 MPa during 1 min. 
No burst No -

,a 
w 

Korea 

-
-

-

-

-

-

-
-

-



Page 8of25 
Repor1 Number: 74936710-2, Rev.O 

3.2.3_2.2. Spool G-B 

Condition Requirement 

Test pressure 116 MPa during 1 min. 
No leakage 

No burst 

3.2_3.2.3. Spool G-C 

Condition Requirement 

No leakage 
Test pressure 116 MPa during 1 min. 

No burst 

3.2.3.3. Conclusion 

The samples of Spool G-A, G-B and G-C passed the test. 

3.2.4. Helium leak test 

3.2.4.1 . Test condition 

3.2.4.1.1 _ Test method: Test method A of ASTM E 499-95 

3.2-4.1.2. Test medium: helium 

1 

No 

No 

1 

No 

No 

3.2.4.1.3. Test pressure: maximum working pressure of each spool 

3.2.4.1.4. Test sample: each one sample of Spool G-A, G-B and G-C 

3.2.4.2. Results 

3.2.4.2.1. Spool G-A 

Samples 

Condition 1 -
maximum 3.0 x 1 o-0 -

Leak rate at test pressure 35.2 MPa 
(atm cc/sec) 

e 1tN 
0 

Korea 

Samples 

- -

- -

- -

Samples 

- -
- -

- -

-
-



Page 9 of 25 
Report Number. 7.4936710-2, R9V.0 

3.2.4.2.2. Spool G-B 

Condition 1 

maximum 3.0 x 10-a 
Leak rate at test pressure 29.0 MPa 

(atm cc/sec) 

3.2.4.2.3. Spool G-C 

Condition 1 

Leak rate at test pressure 29.0 MPa 
maximum 3.0 x 10·0 

(atm cc/sec) 

3.2.4.3. Conclusion 

Samples 

-

-

Samples 

-

-

-

-

-
-

:0 w 
Korea 

The samples of Spool G-A, G-B and G-C completed the helium leak test with the leak rates 
less than 3.0 x 10·0 atm cc/sec as referring above results in the section 3.2.4.2. 
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Appendix 1. Combination of Spool G-A 

N0 Item Name Nut + Ferrule B0Gly S-UDK 
Paft No. 

1 
Male Connector, S-LOK Gyrolok SMC8-8N-S6 
O.D 1/2" x M.NPT 1/2" 

2 Union, O.D 1/2" Gyrolok S-LOK SU-8-$6 

3 Union Elbow, O.D 1/2" S-LOK Gyrolok SL-8-S6 

4 
Reducing Union, Gyrolok S-LOK SUR8-6-S6 
O.D 1/2" x O.D 3/8" 

5 Union Elbow, O.D 3/8" S-LOK Gyrolok SL-6-S6 

6 Union, O.D 3/8" Gyrolok S-LOK SU-6-$6 

7 
Reducing Union, S-LOK Gyrolok SUR6-4-S6 
O.D 3/8" x O.D 1/4" 

8 Union Elbow, O.D 1/4" Gyrolok S-LOK SL-4-86 

9 Union, O.D 1/4" S-LOK Gyrolok SU-4-S6 

10 Cap, 0 .0 1/4" Gyrolok S-LOK SC-4-S6 

3 

SPOOLG-A 
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Appendix 2. Combination of Spool G-B 

No Item Name Nut+ Ferrule 

1 
Male Connector, S-LOK 
0 .0 1" x M.NPT 3/4" 

2 Union, O.D 1" Gyrolok 

3 Union Elbow, O.D 1" S-LOK 

4 
Reducing Union, 

Gyrolok 
0 .D 1" x 0 .0 3/4" 

5 Union Elbow, O.D 3/4" S-LOK 

6 Union, O.D 3/4" Gyrolok 

7 Cap, 0.0 3/4" S-LOK 

SPOOL G-B 

7 6 

--+-It---· . ---

Bedy 
--- .. 

Gyrolok 

S-LOK 

Gyrolok 

S-LOK 

Gyrolok 

S-LOK 

Gyrolok 

S-LOK 
Part Ne. 

SMC16-12N-S6 

SU-16-86 

SL-16-S6 

SUR16-12-S6 

SL-12-S6 

SU-12-S6 

SC-12-S6 

1-t--------;, 5 
·-t---+--+ 

Korea 
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Appendix 3. Combination of Spool G-C 

No Item Name Nut Ferr-ule Body S-LOK 
Part No. 

1 
Male Connector, Gyrolok S-LOK S-LOK SMC 16-12N-S6 
O.D 1" x M.NPT 3/4" 

2 Union, O .D 1" S-LOK Gyrolok Gyrolok SU-16-S6 

3 Reducing Union, 
S-LOK Gyrolok S-LOK SUR16-12-S6 

O .D 1" x O.D 3/4" 

4 
Female Run Tee, 

Gyrolok S-LOK Gyrolok STRF12-12N-S6 
O.D 3/4" x F.NPT 3/4" 

5 Cap. O.D 3/4" Gyrolok S-LOK S-LOK SC-12-S6 

6 
Female Connector, 

S-LOK Gyrolok Gyrolok SCF8-12N-S6 
0 .01/2" x F.NPT3/4" 

7 
Female Branch Tee, 

S-LOK Gyrolok S-LOK STBF8-6N-S6 
0.01/2" x F.NPT 3/8" 

8 
Reducing Union, 

Gyrolok S-LOK Gyrolok SUR8-6-S6 O.D 1/2" x O.D 3/8" 

9 
Reducing Union, 

Gyrolok S-LOK S-LOK SUR6-4-S6 O.D 3/8" x O.D 1/4" 

10 Union, O .D 1/4" S-LOK Gyrolok Gyrolok SU-4-S6 

11 Union Elbow, O.D 1/4" S-LOK Gyrolok S-LOK SL-4-S6 

12 Union, O.D 1/4" Gyrolok S-LOK Gyrolok SU-4-S6 

13 Union Elbow, O.D 1/4" Gyrolok S-LOK S-LOK SL-4-86 

14 Union, O.D 1/4" S-LOK Gyrolok Gyrolok SU-4-S6 

15 
Reducing Union, 

S-LOK Gyrolok S-LOK SUR6-4-S6 
O .D 3/8" x O.D 1/4" 

16 Union Elbow, O.D 3/8" Gyrolok 5-LOK Gyrolok SL-6-S6 

17 Male Connector, S-LOK Gyrolok S-LOK SMC6-6N-S6 O.D 3/8" x M.NPT 3/8" 

18 
Hex Nipple, M.NPT 

N/A P-SHN-12N-S6 
3/4" 
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0 w 
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Appendix 4. Detail information of S-LOK tube fittings - SU, Union 

Union 

SU 

i ,. I t . ... ~ _ _a __ 1 
L 

Connects frJ.,--:timm! ~ 1tc 
T~O.O 

E 
Wictlh Mt0$'$ ftal 

Part No. 0 - - h~- - - M- A B l rn --. mm Mill. In mm fl\ ltlt'l'I 

SU·1 1/16 1.69 1.27 5/16 7.93 5/16 7.93 .S.63 10.92 17 .50 25.15 
SU·2 1/8 3.17 228 7/H~ 11,11 7/16 11.1 1 1.2:.70 15.24 22.35 35.5& 
SU-3 3/16 4.76 3 .04 7/1:I, 11.11 112 12.70 13.71 18.00 24.13 37.33 

:SU·4 1/4 ~.3S 4,$2 1/2 12,iO 9JiE:i 14,2~ 1~·.24 ,n~ ~.rn 4(),89 

SU·5 5/16 7.00 6.35 9/16 14.28 5(6 15.87 16-.25 18.54 28.1 9 42.92 
SU-6 3/8 9.62 1.n 6/8 15.87 11/16 17.46 16:.76 19.30 ao.22 44.00 
SU.a. 112 12.7-0 10.41 13,/16 20.64 7J6 22.22 22.86 21 .84 30.98 51.3{) 

su-·10 518 15.87 12.70 15/16 23.81 , 25,40 24.38 21 .84 31.75 52.01 
SU·12 3/4 19.05 15.74 1-1/16 26.98 1-1/8 28,58, 2438 21 .84 33.27 53.~ 
SU-14 7/8 22.22 18..26 1-3/19 30.16 1-1{4 3U 5- 25-.~ 21.84 35.05 5$.37 
SU·l6 1 25.40 22..35 1·3Jll 34.92 1-1.12 38.10 31.24 26.41 40.38 64.77 
SU-20 1-1/4 31.7.5 21.68 1-3/4 44.45 1-7/8 41.SS. 4,1.14 38.00 48.00 92.20 
$U·24 1-1/2 36.10 34.03 2··1/8 63.97 2-1/11 57.15, 50.00 45.21 53.60 107.95, 
SU,32 2 50.00 45.97 2·314 69.85 3 76.20 67.56 62.73 74,70 1MM15 

Connects metric tube 

Part No. 
Tube Q.D, E .'.li'-~~h~~t A B L -

D Min. h H 
SU-2M 2 1.7 12 12 t 2.9' 15.3 22.4 35.6 
SU-3M 3 2.4 12 12 t 2J} 15.:J; 22.1 35.3 
SU-4t.t 4 2.4 12 12 t3 .7 16.1 24 ,1 37,3 
Su.GM fl 4 .8 14 14 ts.a 17.7 26.2 4 1.0 
SU-BM 8 6.4 15 16 16.2 1B.6 28.2 ~3.2 
SU·10M 1() 7.9 1$ 19 t7..2 19.& ,31.0 41;1.2 
SU-12M 12 9.5 22 22 22.8 22.0 31.0 51.2 

SU·15M 15 11 ,9 24 25 24.4 220 31.B 52.0 
SU-16M 16 12.7 24 25 24.4 22.0 31.B 52.0 
SU·18M 18 ,s.1 ~ 30 24,4 22.0 33.~ 53.5 
SU·20M 20 15.9 30 32 26 .. 0 22.0 34.8 56.0 
SU·22M 22 18.3 30 32 26.0 22.0 34.8 55.0 
SU-25M 25 21 .8 ,35 38 31.3 26.5 40.4 65.0 
SU-25M 28 21.8 41 dS 36.6 316.6 43.4 as.o 
SU·32M 32 28.6 46 50 42.0 41 .6 51.3 97.3 
SU'3SM 38 33.7 55 80 4&.4 47.9 58.4 113.6 
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Appendix 5. Detail information of S-LOK tube fittings - SU, Union Elbow 

Union Elbow 
SL 

Tube 0 .0. 
Part No_ _ ___ Q_ __ _ 

in mm 
SL·I 1116 1.59 
SL·2 1/B 3.17 
SL-9 3/16 4.76 
SL-4 1/4 6.3S 
SL-5 SJ16 7.9G 
Sl-6 .3.18 9 .S2 
Sl .;a 1/2 12.70 
SL-10 5/8 15.87 
Sl.-12 
Sl-14 
Sl-16 
81.·20 
St-2-4 
Sl-3:! 

J/4 19.06 
7/8 22.22 
1 25.40 

M/4· -'1 .re 
1-1/2 3S.10 

2: 50.(!0 

Connects metrjc tube 

I ~art No. 
Jube D.11 

D 
SL-2M 2 
SL-3M 3 
SL-4M 4 
SL~ 6 
SL...SM 8 
SL·1Ctd l O 
SL-12M 12 
SL-19.i 15 
SL-16M 16 
SL-1SM i B 
SL-20M 20 
SL·22M 22 
SL·25M 25 
SL,2SM 28 

SL·3:2M 32 
SL·38M 36 

E 
Min. 

1.2:7 
2.2:8 
3.04 
4,82 
6.35 
7.11 

10.41 

12.70 
16.74 

18.28 
22.35 
27.66 
34.03 
45.97 

E 
Mlfl 
1.7 
2.~ 
2.4 
4.8 
6.4 
7.9 
9.5 

11.9 
12.7 
15.1 
15.~ 
16;.3 
~ .a 
21.8 
28.6 
33(.7 

, ____ _ L •. I ··-1 
I .1:L 

I -., 

I 
.- 1. 

Width aCl'OSS II~ 
h H 

,n Mm in 111m 
318 9.~ S/16 7.~ 
318 9$2 7116 11. 11 
1/2 12.70 112 12.70 
112 12.70 9/16 14.21:l 
9/16 14.2,6 !;i/8 1 S.37 
S,!'8 18.87 11/16 1?'.416 

13/Ul 20.64 7fS 22.22 
,~e 23.s, 1 2~.~o 
1·1/16 
1-114 
1-3/B 

1-11116 
2' 

2-3,14 

26.BB 

s1.1s 
34.9 
<12.66 
50.80 
69.85 

\·1/8 
l -1 /4 
\-112 
f.,7/8-
2-114 

3 

Wiclltl « rou tllll 
h1 Iii 

9.S 12 
9.5 12 

12.7 12 
12.i' 14 
14.3 16 
17.5 19 
20.6 22 
25.4 25 
.25.4 25 
27.0 30 
31.8 32 
3-1 .8 J2 
34.9 36 
41.0 46 
46.0 50 
ss..o 60 

28.58 

Sl.7$ 
38.10 
47,63 
57.15 
76.20 

A 

12.9 
12.9 
13.7 
15.3 
16.2 
17.2 
22.8 
24.4 
24.4 
24.4 
26.0 
26.0 
:} i .3: 
3S.6 

.:2.0 
49.4 

A 

8.6S, 

12.10 
13.71 
1S.2<1 
16.25 
16.]fii 
n.86 
24$8, 
24.38 
25.90 
31.2~ 
41.1 4 
50.03 
67.56 

a 
15.3 
15.3 
16.4 

17.1 
1a.e 
19.5 
22.0 
22.0 
2.2.0 
2.2.0 
22.0 
22.0 
2<!.5 
38.6 
41 .6 
47.9 

B 

10.92 

15.2<1 
16.00 

17.78 

113.M 
19.30 
21.84 

21.s a 
21.84 

21.84 
26.41 
38.85 
45.21 
62.73 

14.00 
15.74 
17.78 

19.55 
21-33 
2a11 
25,90 
28.?0 
29_71 

34.$4 
36.83 
44.50 
50.80 

69.-80 

15.7 
15.7 
18.8 
19.6 
21.3 
Z3.9 
2S.9 
28.7 
28.7 
21>.7 
34.5 
34.5 
36.a 
43.2 
49.3 
S.S.4 

Q 
Korea 

IL 

17.88 
22.35 
24.38 
26.1}2 
fil>-10 
30..AS 
36.06 

SS.SO 
39.87 

44.70 
49.02 
66.54 
77.97 

107.18 

L 

22.3 
22.3 
25.4 
27_0 
28.{I 
31,5, 
36.0 
38,8, 
3B.8-
31U!, 
42.6 
42.:6 
49.1 

&4.0 
7:2.3 
(l4.() 
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Appendix 6. Detail information of S-LOK tube fittings - SUR. Reducing Union 

Reducjng Union 

SUR 
·r ~~;:!:;::-' 

O · +-+-+-+ 

Co1i1.wcts tracN:ina/ tub1,;· 
Tllbe OD 

E 
Width across lal 

Part No. - o _o, --h--
_ __ ii ___ 

H1 A Aa .. __ - · - ·- - . --In mm ., mm Min. in mm In r'nffl Ill mm 
SUR·1M 1/8 3.18 1/16 1.59 1.27 7116 11.11 7/16 11.11 5116 7.93 12.70 8.63 

SUR·3·1 3/16 4.76 1/16 1.59 1.27 7116 11 11 1/2: 12.70 5/16 7.93 13 71 8.63 

SUR-3-2 3/16 4-.76 1/8 3.17 2.28 7116 11.11 1/2 12.70 7/ 16 11.11 13.71 12.70 

SUR-4-1 1/4 6.35 1/16 1.59- 1.27 1/2 12.70 9/16 14.28 5/16 7.93 1524 8.63 

SUA·4·2 1/4 6.35 ,ra 3.17 2.28 1/2 12.70 9/16 14.28 7/ 16 1 1.11 15 .24 12.70 

SUR-4-3 t/4 6:35 3!16 4.76 3.04 1/2 12.70 9/16 14.28 1/'2 1270 15.24 13.71 

SUR·5·2 5/16 7,93 1(8 3.17 2.28 9116 14.28 5.16 15.87 7116 11.11 16.25 12.70 

SUR·5·4 5/16 7.93 1/4 6.35 4.82 9(16 14.28 5/6 15.87 9/16 14.28 16.25 15.24 

SUR,6.1 3.18 9.52 1/16 1.~ 1.27 518 15.87 11/ 16 17.46 5/1 6 7.93 16.76 8.63 

SUfM·2 3/8 9. 52 1/8 3.17 2.26 5/8 16.87 11l16 17.46 7/16 f1 .11 16.76 12.70 

SUR,6-4 3/8 9.52 1(4 6.35 4.82 6/6 15.87 11,116 17.46 9[16 14.28 16.76 15.24 

SUR·6·S 3/8 9 .52 5/16 7.93 6 .35 516 15.87 1 1/16 17 .46 5/8 15.87 16.76 1625 

SUR-8-2 1/2 12.70 118 3.17 2.28 13/16 20.64 7/8 22.22 7{16 11.1 1 22.86 12.70 

SUR·8 ·4 1/2 12.70 1/4 13.35 4.82 13/16 20.64 ,ta 22.22 9/1 6 14.28 22,86 15.24 

SUR·8·6 1/2 12.70 3/8 9.52 7.1 \ ,3/16 20.64 7/8 22.22 11/ 16 17.46 22.86 16.76 

SUR·10·6 5.lB 15.8, 318 9.52 7.11 t5J16 :23.Bi 1 25.40 11/16 17.46 .24.~8. 16 .76 

SUR-10·6 518 15.87 1t2 12.70 10.41 15/16 23.8 1 25.40 116 22.22 24 36 22.86 
SUR-124 3/4 19.05 1/4 6.35 4.82 1-1/16 26.98 1·1/8 28.57 9/16 14.48 24.38 15.24 

SUR-12-6 3/4 19.05 318 9.52 7.1 1 1-1/16 26.98 1-1/8 28.57 11/16 17.46 24.38 16.76 

SUR-12-8 3{4 19.05 1/2 12.70 10.41 1-1/16 2.6.98 1·1/8 28.57 7/8 22.2:2. 24.38 22.86 

SUR-12-10 3/4 19.05 518 15.87 12.70 1-1/16 26.99 1·1/8 28.57 t 2!5.40 2<1.3B 24.3S 

SIJR-16·8 1 25,40 1/2 12-70 10.41 1-8/8 34.92 1-1/2 36.10 7/& 22.22 3l 24 22,86 
SUR-18-12 1 25.40 3/4 19.05 15.74 1-3/B 34.92 1·1/2 38.10 1-1.,'B 28.SS 3124 24.38 

0 w 
Korea 

B 81 L 

16.24 10.9'2 20.60 30.9'1 

18.00 10.9'2 2U4 32.25 
16.00 1e.24 23.~ 36.57 

17.78 10.92 23.11 34.29 

17.78 15.24 24.63 38.60 

1778 16.00 25.40 39.37 

18.54 15.24 25.90 39.87 

18.54 17.78 27.43 42.16 

19.30 10.92. 25.40 36.57 

19.30 15.24 26.92. 40.89 

19.30 17.78 28.44 43.18 

19.30 18.54 29.46 44.19 
21.84 15.24 28.4 4 45.21 

21.U 17.78 29.46 46.99 

21.64 19.30 30.00 48.Sf 

21.64 19.30 31.75 49.27 

21 .84 21.-84 31.75 52.07 

21 .84 17.78 31.75 49.27 

21.84 19.30 33.27 50.80 

:21.84 21.~ a3.,27 53.!;i9 
21.84 21.64 33.27 53.59 

26.41 21,84 40,89 63.24 
26.41 21.84 40.38 62.73 
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Reducing Union 

SUR 

Connects metric tube 

SIJR · 3M·2M 3 
SU'R-8M-2M 6 
SUH· 6M,JM 6 
S~- ~!!i-4M 6 
SLJJl-BM·BM 8 
SU8-1()M,.SM 10 
SU:R-10M-BM 10 
SUR~ l 2M-8M 12 
SUR- 12M-BM 12 
SlJR.1-1GM 12 
SUR •16twf•10l.ll 16 
$UR, U;IM-12M 1(! 
SlIR-18M-12f.., tS 
SUR· 25M·l8M 25 
SUR· 25M·20M 2S 

2 
2 
3 
4 
6 

a 
8 
~ 

8 
10 
10 
12 
12 
18 
20 

E 
Mill. 
1-7 
u· 

,2.4 

;2.4 

4.6 
4.8 
6.4 
4 .8 
6.4 
7.9 
7,9 
~-!.i 
9.5 

1.5.1 
15.9 

12 
1.4 
14 
14 
15 
18 
18 
22 
22 
22 
24 
24 

27 
05 
35 

Connscts metric tube to fractional tube 

SIJR-3M-2 
$1Jft •4M.Z 
S!Jll•4M4 
$t.lR~f™·2 
SIJR-6M·4 
SIJR -6M-6 
SUR -8M-4 
SUR - IOM-2 
SUlfl-lOM-4 
SOR-l~-o 
SUR • 10>.tU} 
Stm ~ t2tl'l,5 
SU.R-t2M·6 
~ ~12M-s 
SUR· l e.M-8 
WR~•6*1MO 
SUit • lSl/1• 1 Z 
SUR• i?:OM•12 
&.JR -20M·16 
SUR-22M-16 

D 

3 
4 
4 
6 
6 
& 
6 

'JO 
,o 
,o 
10 
12 
12 

12 
~5 
'16 
~6 
00 
.20 
22 

Tlbl< O.O. 
Dt Tr,--,;;; 

118 3.1 7 
1{8 3 17 
1/4 6'.~ 
1/6 ~-17 
1/4 6-3,6. 

MS ,..oo. 
114 6.36 
tlS 3.17' 

1f4 6.35 
6118 1,00 
3/13 9.52 
6'{16 7..93 
3/8 9.62 
1/2 12.70 
1,"2 12.70 
5(8 15.87 
3/4 19,()15. 

"'" 19,()15. 
26.40 

25.40 

E ..,, 
2 .4 
2,4 
Z4 
:i.4 
4.,/,l 

.ii.a 
4,8 

;!.'4 
4_a 
M 
7 .. 1 
6--4 
7.1 

9.5 
\0.3 

12.7 
15 1 

16:9 
15 ;9 

ta.3 

12 
14 
14 
14 
16 
19 
19 
22 
:22 
22 
25 
25 
30 
08 
38 

Page 19 of 25 

12 
12 
12 
12; 

14 
14 

16 
14 

16 
19 
19 
22 
22 
;.'!() 

32 

Wiilll1111MlS9 lill 

A 

12.9 

16.3. 
16.3 
16.~ 
16.2 
17.2: 

11..2 
22.e. 
22.8 
22.8 
24.4 
24.4 
24.4 
31.3 
31.3 

ti H t,t, 

12 12 11..1 
12 1.2 11 1 
14 12 1.4,3 

'(4 14 1'1.1 
14 14 1:4 ,3 

14 14 16.i 
15 16 14.3 
18 19 1-1.1 
IS 19 l <\1.3 
13 19 l,s.9 
11> 19 17,5 
22 4< 16~ 
22 22 17.5 
22 22 22.2 
24 25 222 
.24 25 2!>..4 
27 30 2&.6 
30 ai ~6 
,l-4.9 32 :Ja.1 
-34.9 32 33.1 

t:2:9 
1:2.i'l 
12.e 
13.7 
15 .S 
15.3 
16.2 
15.3 
16,2 
17.2 
11.2 
22.e 
22.8 
24A, 
2M 

12.9 
13.7 
13,7 
15,3 
,e;.::i 
113.3 
16.2 
17.2 
172 
17,2 
17.2 
22.e 
22.6 

22.8 

24.4 
24.4 
24,4 
26.0 
26,0 
26.0 

A,1 

12.3 
12.8 
15.3 
1,U.l 
16.8 
'16.2: 
15.3 
12.8 
15.3 
16.2: 
16.9 
16.2' 
16.9 
22.6 

22.8 

24.4 
2~,4 
24,4 
J1 .:.? 
31.2 

B 

15.3 
17.7 
17.7 
17 .7 
18.6 
19.5 
19.5 
~o 
22.0 
22.0 
22.0 
22.(1 

22.0 
26.5 
21).5 

B 

16.3 
10. 1 
16, 1 
17.7 
17.7 

n-.1 
18.6 
19.S 
H).5 
19,S 
19.5 
22.1!) 
22.t) 

22.0 
22.0 
22.0 
22,0 
2i.o 
22.0 
22.0 

61 

16.3 
16.3 
16,3. 
16.1 
17.7 
17.7 

16.6 
17.7 

18.\i 
19.5 
19.5 
2-2..Q 

22.0 
22.0 
22J) 

8 1 

15.2 
l5,2 
17,7 

1~.2 
17.7 
i 8.6 
17.7 
15.2 
17.7 

18,t:I .8.6 
18.6 
19.2 
22.Q 
22.0 
22.0 
22.0 
22.0 
26.4 

2El.tt 

22 1 
24.t'! 
,24.ljl ~· 27.4 

29.S 
30.0 
a5 
30.2 
31.0 
3i.J3 
St.& 
3$.3 

386 
S9.9 

22.1 
2&4 
2M
i4.6 
26.2 
,2;,.4 
27.4 
21.t 
,29,8 

00..3 
:31.D 
30.2 
31.0 
-31.D 
31-8 

31.8 
33...3 
34.6 
:m.o 
38..2 

i) ! TCJV 
I --
. SOD 

Korea 

35..S 
38.6 
38-6 
~ 
42.3 
4 .«..S 
45.1 
47.0 
47 . .S 
48..7 
49.5 
~o 
S:3.5 
61.0 
62-3 

l. 

35.2 
36.5 
39.4 
~.~ 
41.0 
42,3 
42.3 
-41.8 
-44.~ 

"15,1 
45.9 
47.8 
48.4 

5~ .2 
52.0 
52,0 
53.5 
54.9 
60.3 
60.3 
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Appendix 7. Detail information of S-LOK tube fittings - SMC-N. Male Connector 

J:L r Jf 
' ,. ; 

Male Connector I 

SMC-N f\ W t ... 
_J 

'[J r A J I I _fL __ c . 
r~orn 9Clt .'""actr,)r.'a.' 1.Lt! l .. ~ le :ra · •\ 'P ! •,,re. d 

Jube 0 10. T E. 
IMdlll lllal'OSl. 11llt 

Part No_ 0 
_ h _ __ 

--H A B 
~ -- l'llrP- ('#Tl P.An 

'" mm, ... 11tm< 

S\4.C , M N l ft6 1,$$ 1/16 I.~ !5116 7,93 Sll6 ?.!U a.oo 11Hl2 
SM:C, MN 1/'1(1 1.tl~ i fe i .ir, '1J'1(li ·11. 11 Sil& 1:00 a.va 10.S2 
SMC-i..aN 1(16 1..5'g 1.'4 1.21 9]16 1'1:.2B 6il 6 7.Bl B.'63 10..92 

SMC·2·1N 1iB 0,17 '1116· 12..2:S i'J1fli ,u, 7fl6 11.11 12.70 15.24 
SMC·2·2N !/B 3.17 1f8 2.2£l 7J'1f; 11 .11 7li6 11.11 12.70 15,.,24 
8M.C'·2~N 1m. ~-1" 1f4 2.2e e11~ 14 .21); "fti~ 11.11 12.70 i(i,24 
Sit.4C•2•6N 1i9 3.17 ~tB 2.2'3 11m1 17.4.G 'TJl(l 1 111 12.10 1$.24 

$1AC•2•SN 1/B 3,11 1(2 2.2!! 118 22.22 7llf,. 11.11 12.70 1!S<:24 
~C-3-2N a11e, 4,7~ 1/8 8.9" 7/1ij: • , . 11 1/2 12 70 1~.71 li>QO 
SMC-3--<iN ami. 4.'16 1'4 3.04 9.llS 14.28 u i 1~.ro 13.11 ·1ruio 
SMC··MN i/4 ~~ 1116 4.812 i ,12 i2.1() {A(t (I 111.21). 15.24 17.78 

S&CC-<:4N 1/4 $.35 ,,~ 4.e.:a 1/'- 1:2.'10 $/1$ 14.~ - HJ.~ 1n e 
S.,.4C .. 4-4N t i4 io.3$ 1/4 4.~ a,·,~ 111.2~ w,e ·14,28- 1$,2'4 17.")'ij 

SIMC-<t-GN 114 6-3$ :318 4,0:2 11/16 17 • .ffl 9/16 1 ,4,28, 15.~ 1778 
SMC-<:i-St-J 'l,'4 oi).3$ ,..~ 4 .Q2 "tfS :?J..2}:~ !)/16 1-4,f(.8. 1(j.~ 11.18 
~,4-1~~ 114 M~ ~" 4 ,8:2 1-1) !$ 2G.se 9/16, 'l oll,~ 1$,~ 1t.1e 
SMC·5-2N Sl16 7.93 1/,8 4.132 9/16 14.ZB 518. 15.87 16.25 18}54 
SltC·5-4N 5/16 1.93 H,4 6 .J6 9/16 14.2~ 5,(8; 15.81 16.2!) 1a..64 
S).te-5-6N 5,i'16 7.93 3/ll 6.35 11,ie 17.4'6 s,in 15.67 16.26 13.54 
SMC,fi·8N et16 7.9J 1,'2: 6.J6 Wl 22.22: 6/3 15.87 16.215 1.!Ui4 
5M.C·6-2N 3JB 91i2 1/,8 4.B:2 sre 15.67 11,116 17.46 16.76 19..JO 
SMC·B""N 3[0 :9.52 1 /.4 1.11 616 15.67 11/t6 17A.6" 16.16 1'!l.30 
SMC-6-8N ~'8 ~.52 31.!l 7.11 11/ltl 17.48 11,11 6 17.46 18.76 19.:JO 
SMC:·6-3N 3/B. 9.52 1,'2: 7.1'1 7{8 22·.22: 11 /1 6 17.46 16.76 19..30 
St.lC·6·12tl 3/8 1.52 314 7.fi1 H ,,'16 26.98 11.'16 17.~ 16.16 19.30 
$'MG·8-2N 1,2 12.70 113 dl.l!2 13/16. 211),64 118 22.22 :22.f!6 21114 
SMC·8-4N 1r2 12·.ro 1,'4 7. 11 rn,•16 20-.64 7/B 22.22 :22.!!6 21 .84 
SUC-fHIN 112 12.70 !!JI 9,116 13,f16 ~.64 no 22.22 :22.-1!6 21..ll4 
SiMC·8-SN Ti/2 12.70 H2 10A1 7/8 22.22 ns .22.22: :22.00 21 .84 
$MC-a-t2N 1/2 12.70 3H 10.41 1 ·11'1·6 26.SB: 718 22.22 ;22,86 21-8!4 
~~.c -8-1iiN 112 12.70 1 10.41 1-3,'8 34.92 7,'.6 22.22 22.tl6 21 64, 
SJ.4C·10--6N SIB 15,37 31& 9165 15116 23,8'1 1 25.40 24..38 21 84 
$.MC • 1'0-liN 5/8 15.87 1t'2 11 ,00 15,'16 2'J .81 1 25..40 24.38 21 84 
SMC-10-~2111 5111: '15,87 :a.'4 12,70 1-111·6 26,1:16 I 25.40 ;2'4,38 2Hl4 
SMC-12~ 3i4 19.05, 1,'2 11.115 1· 1.t'1<6 26.95 M/B ZS,511, 24.Ja 2184 
sil!C-12·1i2t,I S.'·~ 19,05- 3M, 15,74 1-!,;''16 26.98 1-1fB :i!S,56, 24.38 21114 
SMC·1~-H;N 3l4 19.05> 1 1!;,74- '1~{'8. 3-11.!la ·-~.·8 ZS,58, 2.-4,36 tu.34 
SJt,t1C-,4-'t2N 'tf8 2a;2i G/4 15'7"' 1.3!'1,6 aill ,, l ...'l /4 ~,.,s ~$,11() 21,$4 
SMC-~4-16N 7,'8 22,22 1 18..28 1-31'8 34,92 1-1,14 S1 .75 25,llO 21 .. a~ 
~tC-16-BN 11 25.'10 1/Z 11,00 1::.31'8 311J).2' 1-1/2 38,10 :J,1,24 26.:11 
53.iC ·16-12N ~ 25-.40 3/4 15.7.:!, 1-31'6 34.92 M,12 sa.,o 3-t .2:4 26-41 
St.4C-16-16N 11 25,"° 1 22..35 1..:Ji'a 34.92 M}2 .38.10 3,1,2-1 26~1 
SMC-21H6N 1-1!'~ 31.75 1 22.J6 1..:J(• ,1,4.~l; J-716 ,i7.63, 4t.H 38.86 
SMC-2&-20N H /.4 31,75 1-114 27,113 H I.of 44,"5 HIB '17,63 41,H 33.86 
SMC-20-24N 1-1/4 31.75 1-1.'2 27.66 1~ 114 44.45 1-7/S 47.63 41.114 33.86 
SMC-24-froN H r.! :is,10 , .,,·~ 2'7 .liS 2-'l!il S'l,W 2-·1!4 57,,5 ~ .00 4-l>~I 
SMC-24-24N H l2 38.10 Hi2 J4,00 2-1 18 5,l,[1.8 2-114 57,,5 50.C<3 4.5, 21 
SMC·2'4•S2N Mr.! 0,8-, 10 ~ 34.00 2.0/41 69,es 2·11-4 5'1'.t5 50.00 4!1,~ 1 
SMC·32-BN 1 5(}.$0 11':2 11.00 2-31'~ ea.as 3 7(;,2(} ~7.56 6.?-13 
SMC -3t-a(IN :!' 00,.$0 l-ll4 ~$£"" 2-314 e!'l.e~ 3 1$.;!(ii 61,C-s 6~-'73 
SMC ·32·2>4>N 2 oo.a.o 1·112' 48.!)'1' 2~i4 (¥.JS!J, :J ?'(i.2() (>'7.00 02-13 
Sl.tC-:la'.-l2N 2 Sil:.BO ,. -4$$1 2-3/~ ss·.es. 3 7(;.20 r.7.&i Gn:! 

2<),00 
~ -3!J 
21.17 
-03-•. 11 
23.87 
~$~ 
29'.21 
35,56 
24,63 
2tl,,11 
2S.40 
25,.41) 
30,4e, 

30.96 
37·,~ 
38,:9$ 
28.67 
31..24 
3L75 
30.11 
21.94 
32.lit 
32.51 
3!Ul6 
40.36 
2&70 
33.27 
3~t27 
3&.86 
"'136 
<16.99 
34.03 
38.86 
40.8.i 
40.38 
40.3B 
4'6-0l) 
+l>.36 
46..99 
45-21 
-4S.21 
ro.o3 
5&..11 
55-..1 1 
00.54 
Sil\-412 
61 ,72 
62·~ 
$&.~ 
11 • .:.0 
75.GD 
76.00 

0 w 
Korea 

L 

zi.a:i 
~-~ 
-30.9!1 
Zl.71 
~.~ 

~.'5¢ 
3:5.131 
4~. 1G, 
31 ,24 
$6,32; 
,32.76 

~-~· 
.31;,.e,, 
.sa.S!l, 
44.'ffi 
-<1-0.~ 
3.4.CG 
38.00 
39.11 
<16.SO 
315.30 
-39..67 
.59.67 
<16.22 
47.7S 
:38.00 
43.43 
43.43 
49.02 
.50.54 
-57.15 
-M.19• 
4 0,02 
oo.~ 
.50.54 
50,5'1 
57,1ei 
S.0.54 
57.15 
57.>!llJ, 
57 ,41l] 

62,23, 
77.21 
17,21 
82.611 
86.60 
68,90 
00.15 

10!P3 
1(){1.73 
112Jl3 
, ,.a.sa 

~i•o•~ 0 
I l\JV . ~~; 

~~ 
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Appendix 8. Detail information of S-LOK tube fittings - SCF, Female Connector 

Female 
Connector 

SCF 

Part No. 

SCF · HN 
SCF-1-2N 
$CF-2-2N 

SCF - 2-4N 
SCF ·3·2N 
SCF - 4·2N 
SCF - 4·4N 
SCF-4·6N 
SCF-4-SN 
SCF-5-2N 
SCF - 5,4N 
SCF ·6·2N 
SCF -6-4N 
SCF· 6-SN 
SCF • 6-BN 
SCF • 6 ·12N 
SCF ·8·4N 
$CF ·8·6N 
SCF · 8-BN 
SCF·8·12N 
SCF · 10·6N 
SCF-10-sN 
SCF -10-12N 
SCF-12-BN 
SCF·12·12N 
SCF·14·12N 
SCF·16·12N 
SCF-16-16N 
SCF · 20-20N 

SCF · 24·24N 
SCF·~·32N 

iubc 0.0 
D 

1n--min 
1/16 1.59 
1/16 1,59 
118 3.17 
l/8 3.17 
3J16 4.76 
1/4 6.a5 
1/4 6.35 
1/4 6..35 
1/4 e.as 
5{16 7 J)3 

6/16 7.93 
3/8 9.52 
3/8 9 .52 
3{8 9.52 
3JB 9.52 
3/8 9.52 
1/2 12.70 
112 12.70 
112 12.70 
1/2 12.70 
6/8 15.87 
5/8 15.87 
5/8 15.87 
3/4 19.05 
3/4 19.05 
7/8 22.22 

25.40 
1 25.40 

1-1/4 31.75 

i ·1f2 ~10 
2 50.80 

T 
fNPT) 

1/16 
1/6 
1/8 
1/4 
1/6 
1/8 
1/4 

3/S 
1/2 
1/$ 
1/4 
1)8 
1/4 
3JB, 
1/2 
3/4 
1/4 
3/B, 
1/2 
3,/-4 

318 
't/2 
314 
1/2 

3/4 
3/4 
3/4 
1 

1-1/4 
1·1/2 

2 

.I 

" .1 
~-~. 

·r-::.-· ~~~~ 
o; w1 -'·

0

-l-l--ll-. 

~ A ; / 

t=~i_ :~l~ ~ 1 _J 

E 
Width aoross flat 

Min 

1.27 
127 
2.28 
2..2.8 
3.04 
4.82 
4.82 
4 .82 
4 .82 
ll.35 
16.35 
7 ,11 
7.11 
7 .. 11 
7.11 
7.11 

10.41 
10.41 
10.41 
Hl.41 
12.70 
12.70 
12.70 
15.74 

15.74 
18,28 
2:?,35 
22.35 
27.f!B 

3'1.03 
46.97 

1n 
7116 
9.1.S 
9,11 6 

3/4 
9/16 
9[16 
3/4 
7/S 

1-1/16 
!)/16 
3/4 

5/8-
3/4 
7/8 

1-1/16 
1·5/t6 
1-3/16 
7/8 

1·1/18 
1-5/16 
15/16 
1-1/16 
1-5/16 
1-1/16 
1·5/16 
1-5/16 
1-3/8 
l -6.18 
2-1/8 
2•3/!I 
2·1/ 9 

h H 

11 .11 
14..2& 
14.28 
19.0S 
14.26 
14.28 
19.0S 
22.,22 
26.98 
14.28 

19.05 
1.S.87 
19.05 
22..22 

26.98 
33.33 
20.64 
22'.22 
26.9S 

33.33 
23.81 
26,,98 
33.33 
26.96 
33.33 
33.33 
3492 
4127 
53.98 
60.33 
73.03 

in 

5.116 
5116 
7116 
7/ 16 
11'2 
9/16 
9116 
9116 
9116 
~ta 
6/8 

11(16 
11(16 
11/16 
11/10 
11/16 
7/8 
7/B 
7/8 

7/8 
1 
1 
1 

1-118 
1-1/8 
1-1/4 

1·1f2 
1-1/2 
1-7/8 
2 ·1/4 

3 

mm 
7.93 
7.93 

11.11 
H.11 
12.70 
14.28 
14.28 
14.28 
14.28 
15.67 
15.67 
17.46 
17.'6 
17.46 
17.46 
17.46 
22.22 
22.22 

22.22 
12.22 
26.40 
25.40 
25AO 

28.58 
28.58 
31.75 
38.10 
38.10 
47.63 
57.15 
76.20 

A 

8.63 
8.63 

12.70 
12.70 
13.71 
1&.24 
15.24 
15,24 
15.24 
16.2!5 
16.25 
16.76 
16.76 
18.76 
16.76 
16.76 
22.86 
22.86 
22.86 

22.00 
24.36 
24.38 
24.38 
24.38 
24.38 
25.90 
31.24 
3i.2A 
41.14 
50.03 
67.58 

e 
10.92 
10.92 
15.24 
15,24 
16.00 

17.78 
17.76 
17,78 
17.76 
1e,..e;4 
18,54 
19',30 
19.30 
19.S() 
19.30 

19.30 
21.84 
21.84 
21.84 
21.84 
21.84 
2U4 
21.64 
21 .64 
21.84 
.21.84 
26.41 
26.41 
38.86 
45.21 
62.n 

19.81 
20.57 
22.09 
26.92 
23.11 
23.87 
28.44 
30.22 
35.05 
.24.63 
29.46 
25.40 
30.l2 
3176 
36.57 

40.39 
30.22 
31.75 
36.57 

88.10 
31.75 
36.57 
38.10 
36.57 
38.10 
~ .62 
41 .14 
50.03 
52.57 
56.13 
64.26 

Korea 

L 

23.62 
24.38 
28.70 

33.52 
29.71 
31 .24 
35,81 
37.59 
'12.41 
~-00 
36.83 
32.76 
37.59 
:w..11 
43.94 

47.75 
40.38 
41.91 
46.73 

48.26 
41.91 
46,79 
48.26 
46.73 
48.26 
,49,78 
S3.34 
6223 
74.67 
83.31 

101.60 
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Connects metric tube to male ISO tapered thread 

Tube 0 .D. T E Wlfflh actoss Bal 
Part No. D ~{PT) ¥in h H 
SCF-SM-2R 3 1/8 2.4 14 12 

SCF-3M--4R 3 V4 2.4 1$ 12 
SCF-4M-2R 4 1/8 2.4 14 12 
SCF-~..2R 6 l)8 4.8 14 14 

SCF- 6t.4-4R 6 1/4 4.8 19 14 

SCF· 6M·6R 6, 318 4.8 22 14 
SCF·6M·8R 8 1/2 4.8 7.1 14 

5eF-6M·2B 6 1/6 6.4 15 16 

SCF·6M-4R 8 1/4 6.4 19 16 

SGF· SM·BR 8 3/8 6.4 22 16 

SCF· 6M·8A 8 1/2 6.4 2:1 16 
SCF· 10M-2R 10 1/8 7.9 18 19 

SCF • 10M-<CR 10 1/4 7.9 19 19 

SCF· 10M-M 10 3/8 7 .9 22 19 

SCF -10M-llA 10 1/2 7.9 Z'l 19 

SCF· 1~M-2A 12 1/8 83 22 22 
SCF·12M-4R 12 1/4 9,5 .22 22 

SCF-12M-tifi 12 3/8 9.5 .22 22 

SCF- 12M-BA 12 1/2 9.5 Z'l 22 
SCF-12M,12R 12 ;3/4 9.5 3o 22 

sCF-16M..fn1 15 1)2 11.9 27 25 

SCF-16"'-~ 16 1.12 12.7 27 25 
SCF -20M·BR 20 112 15.9 30 32 

$CF-20Ms12R 20 3/4 15!) 35 32 
SCF-~M-12R 22 3!4 Hl.3 35 32 

SCF-22M-16R 22 1 18.3 41 32 
SCF ·25M· 12R 25 314 2.1.8 35 36 

SCF ·2SM-16R 25 21 .8 4 1 38 

9 . 
D 

Korea 

A B L 

12.9 ,~.3 22.1 2S.7 

12,9 l &,$ ~ --9 33.5 
19.7 16.1 23.1 29.7 

15.3 17,7 23.9 31.3 

15.3 17.7 ia.4 95.8 

15.3 11.1 29.5 36.9 
15.3 17.7 35., 4?..5 

16.2 18.6 24.6 32.1 
16.2 18.6 29.5 37.0 

162 18.6 30.2 37.7 
16.2 16.6 35.9 «l..3 
tr.2 19.5 25.4 33-0 
17.2 19.5 30.2 37.8 

17.2 19.5 31.0 38.6 
17.2 19.5 36.6 44-2 

22.8 22.0 28.4 38.5 

22.8 22.0 J0.2 4 .03 
22.8 22.0 31.0 41.1 

22.8 22.0 Ji!l.6 46.7 

22.8 22.0 39.9 49.D 

24..4 22.0 36.6 46.7 

24.4 22.0 SE.B 46.9 
260 22.0 S7.8 47.l;l 

26.0 22.0 $9-.6 4&.7 
26.0 22.0 39.6 49.7 

26.0 22.0 47,8 57.9 
31.3 26.5 41.1 53.4 
31.3 26.6 50.0 62..3 
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Appendix 9. Detail information of $-LOK tube fittings- STRF, Female Run Tee 

Female Run Tee 

STRF 

Part No. 
iut:i.00 

D 

STRF·UN 
STRF-2-#1 
$'TR.F · -3·2N 
STRF ·4·2N 
STRF •4-4til 
STRf ·+&N 
STRF-4-SN 
5TRF•6•2N 
STRf•5-4N 
STRf.,5.z,N 
STRF·6-4N 
sTAF-·$~ 
STRf· 6·aN 

11\ 

118 
1 f.B 

3/16 
1}4 

1.,'4 
1/4 
114 

5/16 
~J1G 
3/8 
3,'S 
3/8 
318 

STRF· B-4N 1/2 
STRf' ·8-6N 11i 
STRf -8-aN 112 
STRf•l0·6N 5/8 
STRF·i0-8N S/8 
STA:F·t2·8N 3/4 
STRF·12·12N 314 
STRF-14-12N 719 
STRF·t~i2N 
srfl.F-16-1 sN 

MM 

l .l7 
3-.17 
4.76 
6.35 
6;35 

6,35 
6..35 

7:94 
;J)4 
~-52 
9..52 
9..-52 
9.52 

12.70 
1Z7Q 
12.70 
l5.S7 
16.at 
19.0.S 
19,0$ 
2.2-22 
ZS..40 
25..40 

T 
\'NPTl 
118 ,,, 
1.1'8 
ua 
1/4 
~ 
1/'2 
1f9 
1/4 
1/8 
1/1 
~ 
1i2 
1/4 
3/B 
1/2 
3/B 
1i2 
1i2 
314 
3/4 
314 

E 
Mir. 

2 .28 
:2.28 
3.04 
4.132 
4.82 
4.82 
4 .62 
6 .35 
G.35 
7.11 

7 .H 
a..ss 
7,H 

10.41 
10.41 
10.41 
12.7'0 
12.'fO 
15.74 
15.74 

18.28 
22.3& 
22.;,15 

ri 
Width ael'Cfi nal'; 

___ 'l_ - ____ H_ -
in rnm rn nYn 

Jfi? 12,70 7/16 ,, .,, 
11/16 1'1.<11:i ?/i6 11 .11 
1i2 12.70 1i2 12.7() 
1~ 12,70 W16 14.?S-

11116 17.46 !l.l16 14,26 
13116 20.64 9116 1 us. 

I 25.40 B,116 14.28. 

'9/1 E> 14.20 5/8: 15,67 
11ll6 17.'16 5(8 15$1' 
5./8 15.87 11/ 16 17.46 

11[1'6 i7,"16 11} 11> 17,40 
13,•1e 20.ac 11111> 17.46 

1 25.40 11116 17.~ 
13.'18 20.641 7/8 22.22 

13,11e ::W.64 7.1'0 2.2.22 
l 25.40 7 {,8 222.2 

1GlH3 23.St 1 2G.40 
1 2S.40 25.40 

1-1/16 26.ElB M lB 28.58 
1-1/4 :31,75 1•118 28.58 
i-114 31.75 1-1[4 a.1.7(> 

1-Zi'/64 3S.i2 1·112 38.11) 
M /16 42.66 1-1/2 38.10 

Connects metric rube to male NPT tflreac:1 

:Pan No. 

STRf--6M-2N 
STRF -SM·4N 
Sl'AF· BM, BN 
$TRF ·tlM-:BN 
STrf •-0M<.2N 
STRF-·8M-4N 
STRF·8.M•6N 
S'l'l'IF • BM-6N 
STRF·10M·2N 
$TRf-1.0M-4H 
srru=-10M-6N 
-$f RJ! · 1 ()M,8N 
SYi:u:·t~4N 
STRf· t aM-6N 
STRF · l:lM-Sff 
STRF-16M-8H 

Tuot OD T 
D !HPO 
6 116 
6 114 
6 3/6 
6 112 
8. 1 ,'l3 
8 1/4 
8 3}8 
a 112 

10 1/B 
l O 114 
t ·O 3/B 
10 1/2 
12 1/4 
12' 8/,8 
12 H.2 
16 1/2 

E 

'""'· 4.8 
,4,8 

4.8 
4.8 
6A 
M 
6.4 
&-4 
7.9 
'7-9 
7.9 
7,<~ 

9 .5 
9.5 
9 . .S 

12.7 

Y'lldlh llCfOS& ~Ill 

h H 
1270 14 
117.46 14 
~.64 14 
25..40 14 
JS.87 16 
1''1..46 16 
2064 16 
25...tO 16 
20.64 W 
20'64 iD 
20.6<1 19 
21.i. <10 11:J 
20..64 22 
20,64 22 
2S.40 22 
:25..40 25 

A 

\5.3 
f 5 .S 
15.3 
t 6...3 
16,2 
\6..2 
162 
16.2 
17,2 
17 2 
11.2 
17.2 
2'2.B 
22.,8 
22.8 
24.4 

A 

12·.10 
1270 
13-.71 

1~ 
15' l 4 
15.24 
15.24 

16-~ 
1()::25 
16.76 
1E>.7b 
16.76 
16.7(! 
22..86 

22.00 
22.00 
24.38 
;2,4..38 
24.33 
243:!t 
31.7$ 
M.,o 
38..10 

B 

17.7 
17.7 
17.7 
17.7. 

18.6 
19.6 
18,G 
18.6-
, ~.!5 
19.5-
19.S 
1!;1.~ 
22.0 
22,0 
22.0 
22,0 

B 

15,24 
IS.241 
16 .00 
17.71) 
U.70 
t7.78 
H.78 
i~.54 
1,B,S4 
19.30 
19.$0 
19.30. 
19,30 
2 1.64 
21.84 
21,84 
2 t.84 
21.84 
21.84 
21.84 
21.94 
26,11 
26...;1 

I 

18.09 
20.82 
16.79 
19.66 
.!iUJ6 
24,39 
27. 17 
2U3 
23.11 
23.11 
29.81 
25.ElO 

20.70 
25.90 
26,90 
29.?1 
27.94' 
28.70 
29.71 
;J-1:,fi,I! 

34.54 
3&.8$ 
41 .40 

19.6 
22..tl 
24.4 
272 
2'3. l 
2:3-..t 
2:S.2 
l!B~O 
~ -'9 
~ 
25.9 

~ 
25.9 
~ 
29.'1 
2:J.7 

l 

24.63 
27.43 
25.4Q 
26.~ 
~ .71 
~1.75 
34.54 
26.?0 
30,-48 
31148 
:'.H .24 
33.27 
J6,00 
36.06 
36.00 
39·.61 
3S.f0 
3tl.86 
39.87 
44.10 
44,70 
-49·.~ 
50.29 

\.. 

27,0 
29<..8 
:;J.1.7 
3d5 

29<.9 
30!.6 
3U 
~ 
3-1.~ 
00.G 
33.6 
~J;i 
36.0 
36.0 
-'l(t() 
,4()..0 

io w 
Korea 

L'I 

10.06 
22,:35 
19.\l~ 
19.0S 
~ .~5 
i:?.2.35 
28..44 
19,05 
~ -35 
19 .0S 
22.35 
22..35 
29.44 
22.35 
22.3S 
28.44 
2.2.3! 
28.44 
28.44 
31 75 
31.75 
$ 1.7$ 
38..10 

l,.1 

19,00 
2l'.!.t10 
22.40 
211.40 
19,00 
22A-O 
~ .40 
28.40· 
l!f,(lQ 

22.40 
22.40 
~.4Q+ 
22."10+ 
22.40 
28.40 
28.40 
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Appendix 10. Detail information of S-LOK tube fittings - STBF, Female Branch Tee 

Female Branch Tee 
STBF 

CQnnects free.Hon~ I tube to n - ' N!1T f.l1r 'J,1 

Tlbo <).D T E 
Wkllti aCfC6& net 

Pl!11 No D fi !L__ A a ----- (tfll Miil 
In fT1l1'l In mrn ~ mm 

81'8F· 2·2N 1/5 3-H 1ff,I 2.21,l 112 12.70 7i't i6 11.U 12.70 15.24 1S..03 
STBF- 24N 119 3,17 1/4 2.28 11,116 17..46 7Jli6 1t.H 12.70 15.24, 20,82 
STBF·3·2N Sitt 4.76 118 ;!.04 1/2 12.:10 112 1:2.:;,o 13.71 16.00 18.78 
STBF, 4"2N 1/ 41 ~'>. 116 4.{12 1i2 12.70 a/1l6 14.2a 15.24 17.'11J. 19.55 
St8F"· 4·4N 1!4 6..3!> 1.'4 4,82 1111() 17...46 9Jt 6 14.io 15.24 17.76 22-35 
~T9F· 4~N 1f4 6.35 3/8 4 .62 13/16 :20.~ 9.,'1l6 14 .28 15.24 17.76 24.38 
ST8f-4-8N 1f4 635 1/2 4 .62 i 25.-40 9.'ll3 14.28 1.5,24 17.78, 27.17 
STBF-5°2N 5/16 7.:94 1(8 6.3S 9,116 1"1.~ ~a 15 .87 tS.25 18.5-11 21.33 
STBF- 5-4N 5/ t6 7.94 1/4 6.3S 11116 17A6 S.'B 15.87 16 .25 1B.54 23.U 

STBF· 6-2N 316 9.52 1/$ 1.,, 5/8 1s.:87 11/Ht 17.4>6 16,76 19,30 23.11 

ST8F-6-4N 3tB 9.£2 1/4 7.1\ 11/16 17.'46 11116 17 .'1<6 16.76 19.30 23.87 
ST8F- 6-6N 3/B 9.S2 3/S. 6.SS 13116 20.64 1111~ 17A6 ·fS.76 19.00 25.00 
STSF- 6-8N 3;B 9.52 1/2 1.H 1 25..40 11]16 17.46 16.76 19.30 28.70 
STIW· tJ4N 1/2 12'.70 1/4 10 .41 13116 20.64 7i'8 22.22 22.66 21.64 25.90 
STEF· 9.SN 112 1:c>]O 3."6- 1Q.41 l .J.116 2(),,64 7JI3 22:2~. 22.86 21 .84 2.6,90 
STBF· 8-8N 112 t 2..70 1/2 10.41 1 25.AO 7/8 2222 22.66 21 ,84 29.71 
SlBF-10-EiN 5,'B 15.-lrr 3i8 12.70 15116 z:1$1 1 25.00 2d-.3fl 21.8.1 27.9'1 
STIW·10-8N 6,'8 l t'>,67 112 12.ro 1 ~ 1 ~ .40 24,31J 21.84 ;2&.70 
STeF•12·9N 314 19.0S 1,1'2 15 .74 1 ·1i16 26.00 h1.t8 2.1,.5!) ~4.36 21 .84 :29.71 

STBF~l2·12N 3,(4 19.05 -3,14 15.74 1-1/4 3:1.75 Hl'8 28.58 24.98 21.84 :34.54 
ST8F-14-t 2N 7,18 22.22 3,14 Ht28 1·1/4 3 1.75 1-1/4 3 1.75 25.90 21 .84 .34.54 
Sl'Bf~l6-1ii!N 1 ~.i40 314 22,35 1·ZTl64 3&00 H/2 38.10 31.24 26,4-1 ;3(i,B3 

Sll!F•16 · 16N 1 .26,40 1 ~3~ . ,1-11/\6 4?.00 1-11,'2_~§8·10 31,24 26.41_ . -41 .40 

Conn-eels metric tube to mafe NPT thread 

Parl No. 
rube as. T E Width 8Cf065 flat 

B 
ti) l)iTP) Mm h - ·;:. A 

SlBF·6M·2N 6 1/0 4.8 12.70 14 15.3 17.7 19.0 
SlBF-ESM~N ,6 l/4 4.8 t 'f;,q6 H 15 ,$ 1'7.7 22.4 
STBF·6M-6N 6 3/B ,U 20.64 1<1. 16.3 17.7 24.4 
fflF · 6M•SN 8 1/2 .l!.8 25,40 14 1s.a 17,7 Zl,2 
ST8F-BM-2N 8 ii8 (j,.q HUl1 16 16-,2 10.6 23J 
ST8F- i3M-4N 8 114 6.-4 17.46 16 16.2 18.6 23.1 
STSF-BM·BN ,6 3/B 6 .4 20.EA 16 16.2 18.6 25.2 
9i BF, 13M·SN e 1/2 6;4 '25,40 16 HU 18.6 Ql3.0 
S18f4 0lll·21N 10 1,16 7.9 17,SO 19 17.2 1!).5 .2:;l.9 
STI:IF•iOM'4tol iO 1(4 7.9 20.!4 19 17.2 19.5 25.9 
918f·10lJl"6N ,o 3,IB 7.9 20.6'1 19 172 19.5 25.9 
Sll:lF-1ot.ll-BH ~o 1/2 9-.~ 29.40 ,, 17.2 19.5 26.2 
STBF,.12M-4N 'l 2 114 9,,5, 20.64 2.2 22.6 22.(} 25.9 
STBF-1ZM.eN 12 3/9 9'.5' 20.8'4 22 :2:2.8 22,0 25,9 
Sl8F-12M.a.J i2 1l2 M 25,.qO, 22 22.S 22.0 29.7 
STBF-1W..st.l 113 IJ2 12.7 25.40, 25 2:4.4 22.0 29.7 

L 

24.33 
27",'13, 

25o40 
2Ei.92: 
29'.71 
31.75 
3'1,5-4 
28·.70 
30.48 

30A<I 
31.24 
33.27 
36.06 
313.06 
36.06 
39'.S'I 
38.10 
38,116 
~ .,1 
44.70 
44.70 
"19-.QQ' 

53.5& 

L 

27.0 
~ .s 
31.7 
34,5 
29.9 
30.6 
32A 
35.2' 
3'1.S 
.13.S 
33.5 
33.6 
36.C) 
36,0 
40.0 
40:0 

0 w 
Korea 

L1 

19.05 
22,35 

19.0S 
1.9.05 
.a2,.35 
.iU,35 
2lU-4 
19..0S 
22.35 
19.05 
22,35 
22.35 
28.44 
~ 
22,35 
28.44 
~35 
20.44 
23.44 
SU'S 
31.15 
St.75 
3.IUO 

L1 

19.00 
22,40 
22.40 
28-40 
19.00 
22.-'lli 
22.40 
28.40 
19..00 
22."IO 
:22A0 
22.4Q 
22.40 
:22.40 
29.40 
28.70 
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Appendix 11 . Detail information of S-LOK tube fittings - SC, Cap 

lsC TubO 0 .0 Widlh aciot!I ftM 
D - -- h __ _ _ti" = 

tt_ 1··--~~1 

Installation Instructions 

1. Insert the tube end into the Cap 

Part No 

SC-1 
SC..2 
SC-$ 
SC·4 
SC-5 
SC·G 
SC-6 
SC.1 0 
SC-12 
SC-14 
SC,16 
SC-20 
SC·24 
SC-32 

II\ 

1/1 6 
1/6 

:3116 
1/4 
5116 
s;a 
1l2 
518 
3/4 
718 
1 

1-1/4 
1-1/2 

2 

mm 
1.59 
3.17 
4.76 
6 .35 
7.93 
9.52 

12,10 
15.87 
19.0S 
22,22 
25.40 
31.75 
38.10 
50.80 

2. With a wrench. 1·1/4 turns from the linger-lighL position, 
(3/4 turn for 1/8", 3/1S- 3mm end 4mm) 

for cappmg tube end 

------~ 

A 8 L 
In mm lri mm 

5/16 7,93 5{1G 7.93 El.63 10.92 
15.24 
16,00 
17.78 
18.54 
,~.3() 

11.20 14.18 
13.46 20.08 
,4,73 21,33 
16.00 23.26 
17.01 24.36 
,a.2a 25.es 
19.05 29.21 
19.81 29.97 
21.33 31.49 
23.87 34.03 
26 .16 38.35 
31.24 53.94 
37.33 64.51 
-49.27 86.61 

7/ 16 11 .11 7/16 11.11 12.70 
111& 11 .11 112 12.10 10.n 
112 12.70 9/16 14.23 15.24 
9/16 14.28 5/8 15.87 16.25 
5/8 t5J;l7 11i 16 17.16 16.71.J 

13116 20.63 7/8 22.22 22.86 
15/16 23.81 1 2:5.-40 24.38 
1· i (16 26.98 1-1/8 28.57 24.38 
1·3116 30.16 1·1/4 31.75 25.90 
1-J/8. 34.92 1-112 3a.10 01 .24 
1-3/4 44.45 1-718 47.63 4U4 
2·1/ll 53.98 2·1 /4 57 .15 50. t S 
2-3/4 69.85 3 76.20 67.56 

21.84 
21.84 
2 1.84 
21.84 
26 .. 41 
38.BG 
45.21 
62.73 

Cap end of metr;c tube 
j W.dhiM:,-lbl 

Part No. TUlliho.o ~ -- A B L 

SC-2M 
se-3M 
SC-4M 
SC-OM 
SC.BM 
SC·10M 
SC-12M 
SC-16M 
SC-16M 
SC-18M 
SC,20M 
SC.22M 
SC-25M 
SC"ASM 
SC·$2M 
sc.:38M 

2 
9 
4 
6 
8 

10 
12 
15 
16 
18 
20 
22 
25 
28 
32 
38 

~-----~~~~~---t 2 12 12.9 15.3 13.5 20.t 
12 12 12:9 15.3 13.5 20.1 
12 12 
14 14 
15 16 
i8 19 
22 22 
24 25 
24 25 
27 90 
30 32 
30 32 
35 38 
41 46 
46 50 
55 ISO 

13.7 16.1 14.7 21.3 
15.3 17.7 15.7 23.1 
1G.2 1as 11.0 24.5 
17.2 19.5 19.0 26.6 
22.8 22.0 19.0 29.1 
24,§ 22.0 19.8 29.9 
24.4 22.0 1 9.8 29.9 
24.4 22.0 21.3 31 .4 
26.() 22.·0 23.9 34.0 
26.0 22.0 23.9- 34.0 
31.3 26.5 26.2 38.5 
36.6 36.6 27.7 48,5 
42.0 41 .6 32.6 55.8 
49.4 47..9 37.6 155.4 
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