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Company Profile

1978.10

1984.09

1985.03

1985.12

1985.12
1987.11
1990.04

1990.06

1992.01

1993.01
1993.11

1994.07

Founded "Jeil Chemical Industry Co."

Founded "Jeil Asbestos Co.,Ltd." under the Joint Venture
with Nippon Asbestos Co.,Ltd.

Started the Production of Spiral Wound Gaskets Under the Technical
Transfer Agreement with Nichias(Japan).

Started the Production of Metal Jacket Gaskets Under the Technical
Transfer Agreement with Nichias(Japan).

Selected as "An Excellent Labor-Management Company"
with the Presidential Award.

Acquired the Using Right of KS (Korean Standard) on Compressed
Asbestos Sheet.

Firstly developed Asbestos Free Gasket Sheet in Korea.
Got "The Order of Industrial Service Merit" from the President.

Started the PTFE Business under the Technical Transfer Agreement
with Nippon Valqua(Japan).

Transferred Asbestos Textile Manufacturing Equipment to Indonesia
(PT.Tri-Graha Sealisindo).

Approved as a "Q" Grade Supplier to Youngkwang Nuclear
Power Plant(Gasket).

Approved as "A" Grade Supplier to Hyundai Heavy Industries(Gasket).

Approved as an official Supplier to Wolsung Nuclear Power Plant
Il & IV (Spiral Wound Gasket).

Licensed the Right to use API Monogram (Ring Joint Gasket : 6A-0372)

1995.06

1995.09
1995.08
1996.01

1997.05

1998.06
1998.09

1999.12
2000.01

2001.09
2003.04
2003.09
2006.03
2006.07
2007.08
2007.11
2009.06
2009.10

Approved as An Official Supplier to Uljin Nuclear Power Plant
Il & IV(Packing & Gasket).

Founded the Company Technical Research Institute.
Acquired ISO 9002 Certificate (Intertek/USA)

Firstly Developed Cryogenic Spiral Wound Gaskets in Korea
(Approved by "Korea Research Institute of Standard and Sciences")

Got the formal Approval on Cryogenic Spiral Wound Gasket from KR
("Korean Register of Shipping" : BSN 02539-GT002)

Acquired "Seoul Chemplant Co.,Ltd" (Teflon Coating & Lining)

Got the formal approval on Cryogenic Spiral Wound Gasket from
Det Norske Veritas (certificate No.P-10159, Rev.1)

Acquired "UN" Mark on Vessel and Drum.

Changed the Name of Company to "Jeil E&S Co.,Ltd."
*Engineering * Sealing

Acquired ISO 9001 Certificate (KSA).

Established a "Qingdao Jeil Sealing Co.,Ltd. in China.

Participated Cleaner Production Spread Project (SK-SCEM).

Moved to a Larger Facility Located in Hwaseong City from Kimpo City.
Assigned Partner Company with KITECH.

Registered on Aramco (Aramco Overseas Company BV).

Developed "STARPITE (Spiral Wound Gasket filler)" for High Temperature.
Developed "JIC 6400(Compress Sheet for High Temperature).

Acquired ISO 9001/14001 Certificate.
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Business Application

PLANT CONSTRUCTION &

ENGINEERING

05

Material

Metal

Fluoro-polymer

(PTFE, PFA, PVDF, ECTFE)
FRP, PP, HD-PE

PVC, C-PVC

EP Grade Metal

Application Fields
Semi-conductor Plant
Chemical Plant

Pollution control Facilities
Waste treatment Plant
Breeding Facilities

Business Application

TANK &
VESSELS

-

> Material

Fluoro-polymer

(PTFE, PFA, PVDF, ECTFE, PP)
+SUS, FRP & Carbon steel
FRP, PP, PVDF Solid

Production ltems

Plant Construction

Pollution Control Facilities
Storage, Supply, Mixing Tank
Tank Lorry, ISO Container
Drum, Bottle

Electrolytic Polishing Canister
&Vessel
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Business Application

PIPE &
FTINGS

* Material

Fluoro-polymer (PTFE, PFA, PP)
+SUS & Carbon steel

FRP

PP+FRP

PVC+FRP

Production ltems
Elbow, Tee, Pipe
Reducer, Cross
Flexible hose, Bellows
Dip pipe, Spray Ball




1. Thermo Plastics Material Properties 1. Thermo Plastics Material Properties

Properties Stan- PVDF |ECTFE| PFA | PTFE PVC Application
[ET]

EC
Tensile stress at yield | DIN 53455 | N/mm? | 50~55 | 31 - - - - - Acids Inorganic + + + + + o o +
Tensile strength DIN 53455 | Nimm? | 30~50 | 42~48 |24~30| 20~40 | 33 |24~29 |45~55 Organic + + + + + + + + ¥
Elongation atbreak | DIN53455| % | 2060 | 200 | 300 140~400 20~800 1205 890~ Alcalines Organic o+ e e e s
Tensile modulus DIN53457 | Nimm | 2400 | 1700 | 280 |350~750| Yoo | 899~ 1800~ Sl | 5 0
Halogens + + + + o o - - o
ASTM 620~

Flexural modulus D790 | Nmm®| 2250 | 1700 | “g7, - - - - Solvents Aliphatic hydrocarbons | + | + | + | + | + | + | + | + o
Flexural stress DIN 53452 | Nimm2 | 74 44 18 | 56 47 |30~40|70~80 Aromatic hydrocarbons | + 4 4 + 4 . B B .
:argness shf):e D DIN 53505 - 77~80 75 55 55 1;; 65 2?8 Chlorinated hydrocarbons |+ . . " ® ® - -

laraness resistance mm J~
Taber DIN 53754 1000U 2.8~5.7 5 - 400 200 60 360 Ketones + + + o o B o o B
Linear thermal ASTM 5 Amines + o [¢] o [¢] = o o =
expansion coefficient D 696 10°k" [12.5~14| 5~8 14 12~20 15 20 7~8
Upper permanent Alcohols + + + + + + + + +

R o
service temperature limit c 150 160 260 260 100 85 60 Furanes + + + o o o o o -
Under permanent o -
service temperature limit = C -40 -76 -190 | -200 -15 -50 -15 Esters + + + + o ) ) )
Vicat point B DIN53460/B| °C  |142~148 116 | 74 |130~140| 102 | 65 |70~80 Aldehydes + |+ |+ |+ 0|+ |+ |+ |+
Thermal conductivity | DIN 52612 | W/mK | 0.19 0.14 | 019 | 0.24 022 | 043 | 0.16 Phenoles + + + + + + + + -
Specific heat capacity KJkg K |1.0~1.2 - - 1 1.7 1.8 1 + : recommendable / o : limited recommendable / - : not recommendable
Melting point DIN53736| °C |172~178| 240 305 = 165 130 | 160
ASTM a

Oxygen Index D2ge3 | | 437 | 60 | 95 | 95 - - - Operating Temperature
Fire class — uL94 = V-0 V-0 V-0 V-0 |HBN-2| V-2 V-0 Max. Permissible Temp. (Water)
Surface resistivity DIN53482| Ohm | >10™ | >10" | >10"® | >10"7 | >10" | >10% | >10% Abbre _m
Volume resistivity DIN 53482 |Ohmcm| 5x10™ | >10'5 | >10% | >10"® | >10" | >10' | >10% Constant
Dielectric strength ASTM Polyvinyl Chloride 60°C 60°C
(Foil 0.1mm) Didg | KVimm | 20~30 | 20~80 | >80 | >20 75 70 | >20 yvinyl
Dielectric constant ASTM 2.9~ Chorinated Polvinyl Chloride CPVC 90°C 110°C
(106Hz) D 150 - 7.5 25 21 21 23 25 33
Dielectric dissipation | ASTM 0.02~ High-density Polyethylene PE 50 60°C 80°C
factor (106Hz) D 150 - 0.15 | 0.003 |0.0001|<0.0003| >0.001 |0.0003 0.11 -
Compressive strength gsggg Nmme | 75 R 255 R R R R Polypropylene, heat stabilized PP 90°C 110°C
Compressive modulus lssﬁg\g Nmm2 | 1 2310(%~ ~ ~ . . R ~ Polyvinylidene Fluoride PVDF 140°C 150°C
Modulus in torsion DIN 53445 | N/mm? |800~980 - - = - - - Ethylene-chlorotriflluoro-ethylene Copolymer ECTFE 150°C 175°C
-srt"“rgf]"g%mpad DIN 53448 | N/mm? | 300 - - - - - - Etylene-tetrafluoroethylene Copolymer ETFE 200°C 225°C
Izod impact strength ASTM no no i - ° o
(natched) D 256 Jim [100~200| pre2y | preak - - B - Fluorinated ethylene-propylene FEP 200°C 225°C
Friction coefficient ASTM _ . . _ _ Perfluor-alkox PFA 225°C
(static) D 1894 0.2~0.4| 0.22 y
Friction coefficient ASTM
(dynamic) D 1894 © 0.2~0.35| 0.19 [0.2~0.24 = = - -
Poisson's ratio
(@ 23:C) - - 0.35 - - - - - -
Poisson's ratio
(at 100°C) - S |80 - - - - - -
Refractive index DIN 53491 - 1.42 - 1.35 - - - -
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2. EA%X|

2. EAX|

ERYER

UBIHOZ AKX BAISS HA0| ZES SAMXIE A= XIS LoiX|2t YoMoRE 4 E35t
Ol = 1 SEA| E= vl 2eHT0| ot SEH|, SSERE Loltt. 244X|9| HFofRt & 4
QU= B2 ZAPTFE)S BHAQ| FA7L TS| ZEtst SARKIZ 21U Mo{xf U, of2{st
EAPRUZ0| 45 S4S LiEHHC,

PTFE(87H327°C)= SER2=7t IS E1(10~10poise) 80|42 71z REHX| 247| m2ol 2t
SUAEMY MEE0|L UELY S & 4 2l 2L0IFT RAR S48t S Flol fict

11 30| JHLE FEP(8255~280°C)= 80| PTFEEC} F 50°C ROFSX|2 88HEE F7 LH2{7HA
(GHOpoise) Lt HItAMSX|2t SUTH WHOR MHIIZE 4 UA| =IUCE

PVDF, ECTFE, FEP, PFASS| 22225 8Hl= B2 Aut 22 ZXIZ T=0] U, 0/242 RHE LHe|
HHX|oll w2t &7+ ZAECt PVDF, ECTFE, FEP, PFAE REXOo= ZFR2 =/of ct 2ExXoz
ZEYNRIT of= A2 2ADt Y= 2N, YRE HIZFORKE 2ojolct Hithz HIZFTRR
0] QU= Plastic2 At 22 2AIS0| HHSAH Sw2I6H| =0] QUCh HEet PVCet 22 Plastic2
THE Lo 2EXQ! 3! mhZoll XHEo| EFEtsiCt,

0|Zolli= dat 22 2XISS Bl T2 4 QU= ZEE0| 2lu Ant 22 2XR7te| 30| 2XtAlol2] Blojct,
AR B2 At 22 EXIHe| 2|7t MZ B0 Zof Wt HEtct

7127t 7R 2XZtel B2 ZeX|n 2|7t EH Bl ofsiEIct.

EARI| 2ot J0i| WEE AHEC| B2 Eof JEfs T

gA47l0| PR

olgsy/
g 2susty
©)

PTFE 260 250 0.25 6.0 1.2 | 508~538 530 fri=)
PFA 260 250 - 6.0 o 464~ o US
FEP 200 200 0.28 5.9~6.0 18 419~ - US

PCTF 120 150 0.22 4.7~6.0 - 347~418 = US

ETFE 150 150 0.46 57 33 347~ = US

ECTFE 150 - - 38 42 330~ = s

PVDF 150 120 0.33 3.0 4.4 | 400~475 - eis
PVF - 150 0.30 - - 372~480 - o=
PVC 60 60 0.20~0.28 3.0~7.0 4.3 | 200~300 | 391/454 U

PE 75 75 0.55 8.0~12.4 11.1 | 335~450 | 341/349 US

EALK FH Y B

PTFE (Poly Tetra Fluoro Ethylene)

T T -80°C~260°C
cC-¢C

| |

F F n

< BB, LI, BIANY, ot

« B 1 4371580] ot EFo| ofHLt.

E-CTFE (Ethylene Chloro Tri Fluoro Ethylene)

'l'”'l‘ T'T —60°C~75C
C=5=C=0

[

HH ClF-n

SRR LR, s, 8
< EF: J8H0l bl ofict.

PP-R (C) (Poly Propylene Random Copolymer)

T T —10"C~00"C
cC - C
| |
H CH; —'n
S UEY 834 Zald
« EH ¢ HIIE LiSA0| Ofln, SAZ 0l fatct.

C-PVC (Chlorinated Poly Vinyl Chloride)

T Fl' IF FI 0°C~100C
TLITTT
HCl ClF—n

-3 UEY MY, BAd

FEP (Fluoro Ethylene Propylene)

T |F —60°C~205C
T 7
F CFs —n

< B BB, LI, BIAR, ot
- EF : 0|02 LiDIRA0] of3ict,

PVDF (Poly Vinylidene Fluoride)

'l: T —40°'CM35C
© = @

| |

(® H n

B UERHY, 77 4E 24, oY
« O - et S &R0l sttt

HD-PE (High Density Poly Ethylene)

H H —-60°C~60°C
G = @
| |
H

H
-3 Uistd, 81Y, BHlY, Rad
2

o
- £4 : B L{RRET} st BBEB0) e

n

U-PVC (unplasticised Poly Vinyl Chloride)

T T 0°C~60°C
C - C
| |
H ¢l —n
< T ZAY, A, Zy
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2. 2477 < 2. 8A%4x| <

Pipe. Dimension 90D / 45D Elbow. Dimension
1. ®PTFE Lining 1. ®PTFE Lining
@Flange @Flange
ANSI150# A105, A182.F304 SO FF ANSI150# A105, A182.F304 SO FF
@ ®Pipe 03 Vent Hole ®90° Elbow / 45° Elbow
A53 GR.B, A312.TP304 A234-WPB, A403.WP304
1/2'~16" : SCH.40, 20, 10 1/2'~16" : SCH.40, 20, 10
o @Ring Plate - S5400, SUS304 @Ring Plate
= ®Vent Hole $5400, SUS304

2) Length 1000mm 1 : 2 Point (0°,180°)

45° BNl All: Long Type

J 1) Length 1000mm | : 1 Point ﬂ 2.90° Ell 1/2"~3" : Long Type
) = o F1 4"~14" : Short Type
45° Elbow

3 2. Flange Fixed Type (JES Standard) 90° Elbow ".
oint 3. Round 1/2'~4" : R3 Jls 3. Flange Fixed Type (JES Standard)
5"~16" : R5 Lap Joint 4. PFA, PP, PVDF Lined Item,
4. Welding Gtaw+Fcaw, Gtaw, Fcaw, Smaw Contact a Separate

Gtaw + Smaw

5. PFA, PP, PVDF Lined ltem,
Contact a Separate

Ring Plate | Weight (kg) “n - Weight (kg)

“ Lo | @y ) EIEIEINTE
43 5 1.15 12 70 45 149 318 3 25 43 5 1.49 1.21
3/4 3000 100 149 | 39.7 3 53 5 148 | 0.21 3/4 80 45 149 | 39.7 3 25 53 5 1.82 1.63
1 3000 100 206 | 47.6 3 62 5 228 031 1 89 58 206 | 476 3 25 62 5 2.84 2.50
1-1/2 | 3000 = 100 & 349 | 683 3 81 5 3.16 | 049 112 | 102 58 349 | 683 3 25 81 5 4.16 3.73
2 3000 100 465 | 87.3 3 99 5 3.81 0.65 2 114 64 465 | 87.3 3 25 99 5 5.29 4.64
2-1/2 1 3000 = 100 & 56.7 | 106.7 3 118 7 528 @ 1.04 2-1/2 | 130 76 56.7 | 106.7 3 25 118 7 7.93 6.86
3 3000 110 719 1175 3 131 7 5.31 1.29 3 140 76 719 | 1175 3 25 131 7 8.91 7.27
4 3000 @ 110 96.3 | 150.8 3 169 8 6.44 | 1.88 4 165 102 96.3 | 150.8 3 25 169 8 12.64 | 10.27
5 3000 110 1182 | 179.5 5 190 8 9.83 @ 260 5 194 114 | 1182 | 179.5 | 45 4.5 190 8 19.92 | 15.76
6 3000 = 120 | 144.1 | 203.2 5 216 8 13.06 3.28 6 203 127 | 1441 | 2032 @ 45 4.5 216 8 26.39 21.40
8 3000 150  192.7 255.6 5 273 10 1557 4.89 8 228 140 | 1927 | 2556 @ 4.5 4.5 273 10 | 37.88 @ 28.39
10 3000 = 150 | 2445  311.2 5 332 10 26.14 | 6.77 10 280 165 | 2445 | 311.2 | 45 4.5 332 10 | 64.07 @ 48.09
12 2000 170 | 293.2  365.1 5 402 12 28.44  8.85 12 305 191 | 2032 | 365.1 4.5 4.5 402 12 | 9040 62.78
14 2000 = 180 | 323.3 | 393.7 5 443 12 37.45 | 10.57 14 356 191 | 3233 | 3937 @ 4.5 4.5 443 12 12416 85.03
16 2000 = 190 | 371.0 | 450.9 5 506 14 | 51.79 | 13.61 16 381 203 | 371.0 | 4509 | 45 4.5 506 14 | 158.56 @ 121.46
2 Xtz ANSI 150# xt=20|ni, JIS 10kg/cm? & DIN.2 2o|utiLict, x& X122 ANSI 150# xt=20|0, JIS 10kg/cm? & DIN.2 2ojdfzti|ct,

13 JCS 1 14



2. AR < 2. 82X <

Tee. Dimension Reducing Tee. Dimension #1
1. @ PTFE Lining 1.® PTFE Lining
@ Flange @ @ Flange
@ ANSI150# A105, A182.F304 SO FF F2 ANSI150# A105, A182.F304 SO FF
é @Tee/Cross ® Tee/Cross
A234-WPB, A403.WP304 A234-WPB, A403.WP304
fzz{j 1/2"~16" : SCH.40, 20, 10 1/2'~16" : SCH.40, 20, 10
& @Ring Plate @ Ring Plate
$8400, SUS304 $8400, SUS304
? 2. Flange Fixed Type (JES Standard) 3.Flange Fixed Type (JES Standard)
T3 3. PFA, PP, PVDF Lined Item, 4.PFA, PP, PVDF Lined Item,
Contact a Separate Contact a Separate
\_23 Vent Hole Lap Joint
Straight Tee A Lap Joint
F1 F1 T Weight
C -m i (E )
14.9 31.8 3 43 5 223 2.09 3/4 206 | 149 476 397 3 3 62 53 | 6 | 3.76
3/4 80 14.9 39.7 3 3 53 5 273 3.64 *1-1/2| 3/4 | 102 | 349 | 149 683 | 39.7 3 3 81 53 | 5 | 512
1 89 20.6 47.6 3 3 62 5 4.25 5.67 112 1 102 | 349 206 683 476 3 3 81 62 5 6.60
1-1/2 102 34.9 68.3 3 3 81 5 6.24 8.32 * 2 | 34 114 465 149 873 397 3 3 99 53 | 5 | 628
2 114 46.5 87.3 3 3 99 5 7.94 10.59 2 1 114 | 465 206 873 476 3 3 99 62 | 56 | 6.79
2-1/2 130 56.7 106.7 3 3 118 7 11.89 | 15.86 2 1-1/2) 114 | 465 | 349 873 683 3 3 99 81 5 743
3 140 71.9 117.5 3 3 131 7 1337 17.83 2-12 1 127 | 56.7 | 206 106.7 476 3 3 18 | 62 | 7 | 946
4 165 96.3 150.8 3 3 169 8 18.96 = 25.27 *2-1/21-1/2| 127 | 56.7 | 349 106.7 | 683 | 3 3 118 | 81 7 | 10.13
5 194 1182 | 179.5 4.5 4.5 190 8 290.88 = 39.84 2412 2 127 | 56.7 | 465 106.7 873 3 3 18 | 99 | 7 10.66
6 203 1441 | 2032 4.5 4.5 216 8 39.59 5278 3 1 140 | 71.9 | 206 (1175 476 3 3 131 62 | 7 | 10.49
8 228 1927 2556 4.5 4.5 273 10 56.82 = 75.76 3 1-1/2) 140 | 719 | 349 1175 683 3 3 131 81 7 1118
10 280 2445 | 311.2 4.5 4.5 332 10 96.10 | 128.14 3 2 140 | 71.9 | 465 1175 /873 3 3 131 9 | 7 | 1173
12 305 2932 | 365.1 4.5 4.5 402 12 123.65 164.87 * 3 |2-1/2) 140 719 | 56.7 1175 106.7 3 3 181 | 118 | 7 | 13.01
14 356 323.3 | 393.7 4.5 4.5 443 12 169.14 | 225.48 4 1 165 | 96.3 | 20.6 150.8| 476 3 3 169 | 62 | 8 | 13.89
16 381 371.0 | 450.9 4.5 4.5 506 14 181.42 | 241.89 4 |1-1/2) 165 96.3 | 349 1508 683 3 3 169 | 81 8  15.08
x = X2 ANSI 150# X120/, JIS 10kg/cm? & DIN.2 2oHfi|ct, 4 2 165 | 96.3 | 465 1508 87.3 3 3 169 | 99 | 8 | 1561
* 4 |2-1/2) 165 | 96.3 | 56.7 150.8 106.7 3 3 169 118 | 8  17.00
4 3 165 | 96.3 | 71.9 (150.8 1175 3 3 169 | 131 | 8 1742
5 2 194 1182 | 465 (1795 873 3 3 190 | 99 | 8 23.09
5 2-1/2) 194 118.2| 56.7 (179.5 106.7 3 3 190 | 118 | 8 | 2458
5 3 194 | 118.2| 71.9 (1795|1175 3 3 190 131 | 8  25.07
5 4 194 1182 96.3 (179.5/150.8 45 45 | 190 168 | 8 | 26.78
6 2 203 (1441|465 2032 873 | 45 45 216 99 | 8 290.82
6 3 203 (1441|719 2032 1175| 45 45 216 131 | 8  31.66
6 4 203 1441 96.3 203.2 150.8| 45 | 45 216 168 | 8 3342

w2 Xl2= ANSI 150# xt=0|H, JIS 10kg/cm? & DIN.2 2o|ufzti|ct,
15 *** : Have No Mold JES 1 16



2. AR <

Reducing Tee. Dimension #2

8 2 | 228 1927 465 255.6 873 | 45
8 3 | 228 (1927 719 | 255.6 | 1175 | 45
8 4 228 (1927 96.3 255.6 | 150.8 4.5
8 6 | 228 |192.7 | 1441 2556  203.2 | 4.5
10 | 2 | 280 2445 465 3112 873 | 45
10 | 3 | 280 2445 719 3112 1175 45
10 | 4 | 280 2445 963 311.2 1508 45
10 6 | 280 2445 1441 3112 2032 45
™ 10 | 8 | 280 2445 1927 3112 2556 4.5
12 | 2 | 305 2932 465 3651 873 | 45
12 | 3 | 305 2932 719 3651 1175 45
12 | 4 | 305 2932 96.3 365.1 150.8 4.5
12 | 6 | 305 2932 1441 3651 2032 4.5
12 | 8 | 305 293.2|192.7 365.1 2556 4.5
12 | 10 | 305 2932 2445 365.1 3112 45
14 | 2 | 356 3233 | 46.5 3937 873 | 45
14 | 3 | 356 3233 719 |393.7 1175 45
™ 14 | 8 | 356 3233 1927 393.7 255.6 4.5
™ 14 | 10 | 356 323.3 2445 3937 3112 45
™ 14 | 12 | 356 | 323.3 2932 393.7  365.1 4.5
16 | 8 | 407 371.0 1927 4509 2556 4.5

16 | 10 | 407 371.0 2445|4509 3112 45
16 | 12 | 407 ' 371.0 293.2 4509 365.1 4.5
16 | 14 | 407 | 371.0 | 323.3 4509 393.7 | 4.5

1.® PTFE Lining
@ Flange
ANSI150# A105, A182.F304 SO FF
@ Reducing Tee
A234-WPB, A403.WP304
3/4'~16" : SCH.40, 20, 10
@ Ring Plate
$5400, SUS304

2. Flange Fixed Type (JES Standard)

3. PFA, PP, PVDF Lined ltem,
Contact a Separate

45
4.5
4.5
4.5
4.5
45
4.5
45
4.5
4.5
4.5
4.5
45
4.5
45
4.5
45
4.5
4.5
45
4.5
45
4.5
4.5

273
273
273
273
332
332
332
332
332
402
402
402
402
402
402
442
443
443
443
443
506
506
506
506

131
169
216
99
131
169
216
273
99
131
169
216
273

99
131
273
332
402
273

402
443

P
9 |10

10
10
10
10
10
10
10
10
12
12
12
12
12
12
12
12
12
12
12
14
14
14
14

Weight
(kg)
41.27
43.47
45.38
51.90
67.79
70.33
72.55
79.79
85.55
86.32
89.02
91.38
98.98
105.14
114.08
116.96
119.98
137.94
149.92
158.47
190.26
203.20
212.81
224.33

x 2 Xtze ANSI 150# xtz0|o, JIS 10kg/cm? & DIN.2 2ojutfL|ct.

x** . Have No Mold

17

el v
1 3/4 89 60

Lap Joint

F1
(mi

1.® PTFE Lining

F2
M

@ Flange

ANSI150# A105, A182.F304 SO FF

@ Instrument Tee

A106-B, A403.WP304
3/4'~16" : SCH.40, 20, 10

@ Steel Plate
5400, SUS304

2. Flange Fixed Type (JES Standard)

3. PFA, PP, PVDF Lined ltem,
Contact a Separate

3

Ring

Plat
| F3 [ T2

20.6 14.9 47.6 39.7 53 5 3.49
*1-1/2 | 3/4 | 102 | 60 @ 359 149 | 683 | 39.7 3 53 | 5 | 512
112 | 1 102 | 60 359 206 | 683 @ 47.6 3 62 5 | 6.60
2 3/4 | 114 | 60 | 475 | 149 | 873 @ 39.7 3 53 5 | 628
2 1 14 60 475 206 @ 873 @ 476 3 62 5 | 679
2 [1-1/2] 114 920 475 34.9 87.3 68.3 3 81 5 7.43
2 2 14 90 475 465 | 873 @ 873 3 9 5 | 813
* 21/2 | 3/4 130 60 57.7 149 | 106.7 @ 39.7 3 53 5 7.23
212 A 130 | 60 577 206 | 106.7 47.6 3 62 5 | 775
* 2-1/2 [1-1/2) 130 90 57.7 349 1067 683 3 81 5 8.42
212 2 130 A 90 @ 577 465 1067 @ 87.3 3 9 5 | 873
3 3/4 | 140 | 60 | 719 | 149 | 1175 39.7 3 53 | 5 | 751
3 1 140 60 71.9 206 1175 476 3 62 5 8.04
3 1-1/2) 140 | 90 | 719 | 349 1175 683 3 81 5 | 873
3 2 140 90 71.9 465 1175 873 3 99 5 9.01
4 3/4 165 | 60 | 952 149 | 1508 39.7 3 53 5 | 922
4 1 165 60 95.2 20.6 | 150.8 47.6 3 62 5 9.78
4 1-1/2) 165 | 90 | 952 | 349 | 150.8 68.3 3 81 5 |10.52
4 2 | 165 | 90 @ 952 465 | 150.8 @ 87.3 3 99 | 5  11.09
5| 3/4 | 190 | 60 | 1192 | 149 1795 | 397 | 45 | 53 | 5 |13.32
5 1 190 60 1192 206 1795 476 | 45 62 5 | 13.90
5 1-1/2) 190 90 | 119.2 | 349 1795 683 45 81 5 1468
5 2 190 90 | 119.2 465 1795 873 4.5 99 5 |15.98
x= 2= ANSI 150# xtz0|0, JIS 10kg/cm? & DIN.2 2o|dpf|ct,
x** : Have No Mold
JES 1 18
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Instrument Tee. Dimension #2

F1 F2
SRR

® OO DD O

8
10
10
10
10
12
12
12
12
14
14
14
14

3/4
1
1-1/2
2
3/4
1
1-1/2

3/4

1-1/2

3/4

1-1/2
2
3/4
1
1-1/2
2

203
203
203
203
228
228
228
228
280
280
280
280
305
305
305
305
356
356
356
356

60
90
920
60
60
90
90
60
60
920
90
60
60
90
90
60
60
90
90

Lap Joint

144.1
144.1
144.1
144.1
192.7
1927
192.7
1927
2445
2445
2445
2445
293.2
293.2
293.2
293.2
323.3
323.3
323.3
323.3

14.9
20.6
34.9
46.5
14.9
20.6
34.9
46.5
14.9
20.6
34.9
46.5
14.9
20.6
34.9
46.5
14.9
20.6
34.9
46.5

1.® PTFE Lining

@ Flange
ANS|150# A105, A182.F304 SO FF

@ Instrument Tee
A106-B, A403.WP304
3/4"~16" : SCH.40, 20, 10

@ Steel Plate
$5400, SUS304

2.Flange Fixed Type (JES Standard)

3.PFA, PP, PVDF Lined ltem,
Contact a Separate

| F3 T2
53

2032 | 39.7 5 1718
203.2 | 476 62 5 |17.77
2032 | 683 81 5 | 1857
2032 | 87.3 929 5 12090
2556 | 39.7 53 5 |21.20
2556 | 47.6 62 5 |21.82
255.6 | 683 81 5 | 2267
255.6 | 87.3 99 5 | 2327
311.2 | 39.7 53 5 | 3351
3112 | 476 62 5 | 34.15
311.2 | 68.3 81 5 | 35.05
311.2 | 873 99 5 |36.14
365.1 | 39.7 53 5 |37.79
365.1 | 47.6 62 5 | 3848
365.1 | 68.3 81 5 | 39.46
365.1 | 87.3 99 5 | 4053
393.7 | 39.7 53 5 | 4845
393.7 | 476 62 5 | 4919
393.7 | 683 81 5 | 50.26
393.7 | 87.3 99 5 |51.34

Ring Plate E

x** . Have No Mold

=2 Xt2= ANSI 150# xt20|0i, JIS 10kg/cm? & DIN.

2 2olutLct

Concentric / Eccentric Reducer. Dimension #1

Con. Redvcer

fent Hole

1.® PTFE Lining
@ Flange
ANSI150# A105, A182.F304 SO FF
® Con. Red. / Ecc. Red.
A234-WPB, A403.WP304
3/4"~16" : SCH.40, 20, 10
@ Ring Plate
$S400, SUS304

2.Flange Fixed Type (JES Standard)

3.PFA, PP, PVDF Lined Item,

Contact a Separate

I . f b 3 3 62 4.02

1-1/2 | 3/4 | 100 | 349 149 683 | 39.7 3 3 81 53 | 499
112 1 100 349 206 683 476 3 3 81 62 | 584

2 1 130 | 465 206 873 476 3 3 99 62 | 6.79

2 | 1-1/2 130 465 349 873 683 3 3 99 81 7.70

* 2-1/2 |1-1/2| 130 | 56.7 | 34.9 | 106.7 | 68.3 3 3 118 81 9.41
2-1/2 2 130 | 56.7  46.5  106.7 @ 87.3 3 3 118 99 10.17

3 1 152 | 719 | 20.6 | 1175 47.6 3 3 131 62 | 8.81

3 1-12 152 | 719 | 349 1175 683 3 3 131 81 9.82
3 2 | 152 | 719 465 1175 | 873 3 3 131 99 | 10.59
3 2-1/2 152 | 71.9 | 56.7 117.5 | 106.7 3 3 131 118 | 12.36
& 4 |1-12] 152 | 963 349 1508 68.3 3 3 169 81 | 11.40
4 2 152 | 96.3 46.5 1508 @ 87.3 3 3 169 99 | 12.18
4 | 2-1/2 152 | 96.3 | 56.7 | 150.8 | 106.7 | 3 3 169 | 118 | 13.94
4 3 152 | 96.3 | 71.9  150.8 117.5 3 3 169 131 | 14.16
5 2 | 180 1182 465 1795 873 @45 45 | 190 99 | 16.57
5 |2-1/2 180 (1182 56.7 179.5 106.7 45 45 | 190 | 118  18.39
5 3 180 |118.2 71.9 | 1795 1175 | 45 45 190 131 | 18.64
5) 4 | 180 1182 96.3 | 179.5 1508 4.5 45 | 190 | 169 | 20.30

& X2 ANSI 150# xt=0|0, JIS 10kg/cm? & DIN.2 2ouiaiLct,
x** : Have No Mold
JES 120
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Concentric / Eccentric Reducer. Dimension #2

F1
--Iﬂﬂ

F2
(Min

T
Mii
45

1.® PTFE Lining
@ Flange
ANSI150# A105, A182.F304 SO FF
® Con. Red. / Ecc. Red.
A234-WPB, A403.WP304
3/4"~16" : SCH.40, 20, 10
@ Ring Plate
$8400, SUS304

2.Flange Fixed Type (JES Standard)

3.PFA, PP, PVDF Lined ltem,
Contact a Separate

o 6 200  144.1 2032 873
* 6 21/2| 200 1441 567 2032 1067 45

6 3 | 200 1441 719 2032 1175 45

6 4 | 200 1441 963 2032 1508 4.5 | 45 216 169  24.66
v 8 4 | 200 1927 963 2556 150.8 45 45 @ 273 169  28.78

8 | 6 | 200 1927 1441 2556 2032 45 45 | 273 216 36.80
€5 10 3 | 250 2445 719 3112 1175 45 | 45 832 131 4153
o 10 | 4 | 250 2445 963 3112 1508 45 45 | 332 169 | 4340
10 6 | 250 2445 1441 3112 2032 45 @ 45 332 216 51.77
@d 10 8 | 250 2445 1937|3112 2556 45 @ 45 | 332 272 56.29
€d 12 6 | 300 2932 1441 3651 2032 45 | 45 402 216 59.70
12| 8 300 2932 1937 3651 2556 45 45 | 402 272 | 64.62
€5 12 10 | 300 2932 2445|3651 811.2 45 @ 45 | 402 332 78.02
oy 14| 6 | 350 3233 1441 3937 2082 45 | 45 442 216 7476
~ 14 8 350 3283 1937 3937 2556 45 45 | 443 272 80.08
* 14 | 10 350 3233 2445 3937 3112 45 45 | 443 332 9395
“ 14 12 350 3283 2032 3937 3651 45 45 | 443 402 99.88

16 10 | 400 3710 2445 4509 3112 45 45 506 332 118.69

16 | 12 400 |8710 2932 4509 3651 45 45 506 402 12515

16 | 14 | 400 | 3710 3233 4509 3937 45 | 45 | 506 443 137.60
x = xlz2= ANSI 150# X200, JIS 10kg/cm? & DIN.2 2ojHfztL|ct.

x** . Have No Mold

21

[ sze | F | T0Min) | Weight(kg) ]

1.® PTFE Lining

@ Blind Flange
ANSI150# A105, A182.F304 SO FF

2.1/2"~16" : Sheet Lining

12 427 3 0.63
3/4 52.1 3 0.78

1 615 3 1.22

1-1/2 80.8 3 1.81

2 99.6 3 225

2-1/2 118.6 3 3.25

3 1313 3 348

4 169.4 3 459

5 1915 3 6.95
6 2169 3 10.14
8 274.1 3 14.15
10 3346 3 2268

12 404.4 3 27.91
14 4458 3 36.93
16 509.3 3 52.38
%2 xjzi= ANSI 150# xi=0|0i, JIS 10kg/cm? & DIN.2 SeJiaLc,
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Girth Flange. Type Tank Manhole Type Tank

SD10% Head Manhole 500A

SD10% Head — o
a \100
- i TL
LG8
ik UG [
HFL 4o LT \ ‘b 1.0 } T
‘ Vent Hole i
winl €> /{3— b - T P 5 = Vent Hul(z .
f 3tLining” [ N.
Deep Tube HH ~
i Deep Tube|
< [ wL
S =
100)
! fl
Dia. V/V- ip_-.

Capacity | Volume Area Capacity | Volume
(m°) (m°) (mm) (m?) (m°) (m’) (mm)

0.12 96.90 = 1123.8 1.82 0 01 1000 | 1300 | 193.80 K 2117.60 9.10 068 068

0.2 024 600 720 | 116.28 138256 3 2.86 0.15 0.15 1.5 1.65 | 1200 | 1180 | 232.56 2075.12 10.59 0.75 0.76
0.3 036 700 800 | 135.66 1501.32 3 3.72 0.19 0.19 2.0 22 1300 | 1340 | 251.94 | 2273.88 12.42 0.84 0.84
0.4 0.48 700 1100 | 135.66 | 1801.32 | 3 4.51 0.21 0.21 3.0 3.3 1500 | 1515 | 290.70 | 2526.40 15.76 0.99 1.00
0.5 0.6 850 = 890 | 164.73 | 1649.46 = 3 5.17 0.27 0.27 4.0 4.4 1500 | 2085 | 290.70 | 3096.40 18.98 1.14 1.15
0.6 0.72 850 | 1000 | 164.73 | 1759.46 | 3 5.52 0.28 0.28 5.0 5.5 1800 | 1745 | 348.84 | 2872.68 21.41 1.26 1.27
0.7 084 | 850 1250 164.73 2009.46 3 6.32 0.3 0.31 6.0 6.6 1900 | 1885  368.22 | 3051.44 23.96 1.38 1.39
0.8 096 | 900 @ 1250 | 174.42 | 2028.84 3 6.80 0.34 0.34 7.0 7l 1900 | 2270 | 368.22 | 3436.44 26.71 1.51 1.52
0.9 1.08 900 | 1450 | 17442 222884 @ 3 7.48 0.36 0.36 8.0 8.8 2000 | 2300 387.60 3505.20 28.73 1.6 1.62
1.0 1.2 1000 | 1150 | 193.80 = 1967.6 3 741 0.38 0.38 9.0 9.9 2100 | 2360  406.98 3603.96 31.06 1.71 1.78
10.0 11.0 | 2100 2630 | 406.98 3873.96 33.19 1.81 1.83

12.0 13.2 | 2300 | 2650 | 445.74 | 3971.48
15.0 16.5 | 2400 3040 465.12 4400.24
20.0 22.0 | 2700 3200 | 523.26 4676.52
25.0 27.5 | 2800 3800 542.64 5315.28
30.0 33.0 | 3000 4700 | 581.40 6292.80
40.0 44.0 3200 4700 620.16 6370.32
50.0 55.0 | 3500 4880  678.30 6666.60
75.0 825 | 3800 6400 736.44 8302.88
100.0 110.0 | 4000 | 7800  775.20 | 9780.40

37.46 2.01 2.03
42.93 227 229
51.85 2.69 272
60.71 3.1 3.14
76.53 3.85 3.89
83.05 4.16 4.2

95.56 4.75 4.8

106.33 | 9.26 9.35
113.75 | 11.35 11.47

23 JCS 1 24
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Cone Roof Type Tank PP Properties

Mahole 5008 1 [ Characteristic | Standard_| Units | _PPR_| _PPH_| PPHS PPR-ELPPRSEL]

ConeRoof\:— m Density ISO/R 1183 | glem® | 0.91 0.91 0934 | 094 & 1.12
4 |-
Deep Tube ‘ ‘ < MFI190/5 Code | 1o
100 T LI Melt Flow Index | TISO 1133 gmin 0.50 050 | 05~08 1 1
i*) DIN 53 735
LG | Pl
~ | | Tensile Strength ISO/R527 | psi | 3625 4350 |4060~5365 4350 & 4205
" L at Yield DIN53455 N/mm?| 25 30 28~37 | 30 29
T D | ~4 T ! :
‘b L| Tensile Strength ISO/R 527 psi 5800 6525 4060 = 2900
NP = at Break DIN 53455 | N/mm? 40 45 28 20
sttimng 3 iV P El ISO/R
e ercent Elongation 527
Ladder at Break DIN 53 455 % >50 >50 >50 15 >50
9 N
e i} ! Vent Hole Modulus Elasticity | 1SO 178 psi | 108750 166750 | 152250 87000 145000
(Tensile test) DIN53457 N/mm? 750 1150 1050 =~ 600 =~ 1000
Dia. VIV Manhole 500A
Charpy Impact
o 1SO 179/2C .
Capacity |Volume Area Welght(Ton) SIEIgEERe, DIN53453 | KM 20 0 m | &8 8
notched
(m“) (m°) (5]
3000 = 4500 387396 3 | 8274 4.84 4.39 Charpy Impact 1SO 179/2D
-30° 2 -
50.0 55.0 | 3400 | 5900 | 500 397148 3 | 11602 6.62 6.69 f(‘);i’;ﬁe‘g e, DIN53453 | /M 20 == 20 2
60.0 66.0 3400 7100 | 500 440024 3 | 13139  7.41 7.48
70.0 77.0 | 3600 | 7400 500 @ 467652 3 | 14213 817 8.25 ?g::frf;?ntof OINss7sp | 1FC 15X104 1504 15104 | 1504
80.0 88.0 3600 8500 500 531528 3 | 16041 8.93 9.02 e 1°F | 8.33x10~5 8.33x10~5 8.33x10~5 8.33x10~5
90.0 99.0 | 3800 8570 | 500 6292.80 3 | 17277 9.6 9.7
1000 = 110.0 4000 8600 500 637032 3 | 184.89 1027  10.37 Crystallinity Melt [\ coonc °C | 150~154  160~165 | 164~168 148
1200 | 1320 | 4000 10400 500 @ 6666.60 3 | 21202 1610  13.26 Temperature °F | 802-809 | 320~329 | 327~334 298
1500 | 165.0 4000 13000/ 500 830288 3 | 251.21 19.1 19.29 Deflection
55/131
200.0 | 220.0 | 4000 | 17400 500 | 9780.40 3 | 317.52 | 3243 | 3276 Temperature Under  DIN53461 | °CFF | 45/118 | 501122 | o %0 150122
Load Method A 1S0 75 °CI°F | 68/154 | 90/194 751167
181~230
Method B
UL 94 Fire Rating UL 94 - 94-HB = 94-HB V-2 94HB V-0
Thermal
Conductivity DIN52612  W/mK — 0.24 0.22 0.22 - -
(23°C)

25 JCS 1 26



Machine Bolt. Length For Lined Piping Stud Bolt. Length For Lined Piping

400

H===HHE> ==&
bbbt ottt LlJll’l'iJlLl
EesisrEE: ¢® RS IR RS S
& s gy g ;vg&glgug§$§v
3 o & & = =
(5 & :mm & = =8 Unit : mm
WEMMMEWMM & MMWE@@@EWMM
12" 12 4 1/2' | 1/2" 4 58 12 3 25112 3 32 3 1122 5.85
34 12" 4 127 127 3 585 34" 1/2" 4 585 12 3 25127 3 32 3 127 25 3 12 5.85
112 4 2.5 14.3 3 3,2 3 14.3 2.5 3 12 5.85 65 1" /2" | 4 585 12 3 25143 3 32 3 14325 3 12 585 85
1-1/2' 12" | 4 25 175 3 32 3 175 25 3 12 58 70 1-1/2' 1/2' 4 58 12 3 25175 3 32 3 17525 3 12 585 90
2 |58 | 4 32191 3 32 3 19132 4 157 69 80 2" 5/8" 469 157 4 32191 3 32 3 19132 4 157 69 105
21/2" 5/8" | 4 |82 223 3 | 32 3 (223 32 4 157 69 85 2-1/2" 5/8" | 4 |69 157 4 32223 3 | 32 3 22332 4 157 69 115
3 |58 4 32239 3 32 3 239/32 4 157 69 9 3" 58 | 4|69 157 4 32239 3 32 3 23932 4 157 69 115
4" | 58" 8 32 239 3 32 3 289 82 4 157 69 90 4" | 5/8"| 8 69 157 4 32239 3 | 32 3 23932 4 157 69 115
5" 34" 8 /82239 5 32 5 23932 51191 762 100 5" | 3/4" 8 7621915132239 5 32 | 5 239/32/51 191 7.62 130
6" 34" 8 32 254 5 32 5 254 32 51 191 762 100 6" 34" 8 762191 5132254 5 32 5 2543251191 762 135
8 | 34" 8 |32 286/ 5 32 5 286 32 51191 762 110 8" | 34" 8 76219151 32286 5 32 5 286/3.2 51 19.1]7.62 140
10" 78" 12 4 302 5 32 5 302 4 56 217 846 115 10" | 7/8" 12 |8.46/217/56 4 302 5 | 32 | 5 302 4 56217 846 155
12" 78" 12 | 4 318 5 32 5 318 4 656 217 846 120 12" | 7/8" 12 /846|217 56 4 318 5 | 32 |5 318 4 56 217 846 155
14t 12 04 0388 0 5 32 5 35 4 56 245 951 130 14" | 1" 12 951 24556 4 35 5 32 5 35 4 56245 951 170
16 | 1 161 4 |66 5 | 82 | 5 366 4 |59 245/ 951 135 16" 1" |16 951 24559 4 (366 5 32 5 366 4 59 245 951 175
18AA=1/8H 64 89,7/ |6 3. 25 [N 80,7 L4 TS 91|(27.9]{10.86| 145 18" 1-1/8" 16 10.86279 59 4 397 5 32 5 397 4 59 27.9/10.86 190
20" \1-1/8° 20 | 4 1429| 5 | 82 | 5 1429 4 | 5912791086 150 20" 1-1/8" 20 |10.86 279 59| 4 429 5 32 5 429 4 59 2791086 195
24" /4 20 4 477 5 32 5 477 4 7.5 308 10.86 6 24" |1-1/4" 20 1086308 7.5 4 477 5 32 5 477 4 75308 10.86 215
8o mmm mmm she | Bott |Bat P | Fig. |Flare|Gasket|Fiare| Fig. | PAW|SW| Nut | 34t L§n°;§h
;gﬁ mg :i g gg g ]i Zg g ]g ggg gg 15A M12 4 525 10 3 23 12 3 32 3 12 23 3 10 525 75
: : i 20A Mi2 | 4 525 10 3 23/ 14 3 32 3 14 23 3 10 525 80
igﬁ mg :g g gg g 13 gg 2 1:3" g 3(5) 25A M6 4 6 13 3 32 14 3 32 3 1432 4 138 6 9
: : 40A M6 4 6 133 3216 3 82 3 1632 4 13 6 95
ggﬁ mg :g g gg g ]g gg : ]g g ;‘5’ 50A M6 4 | 6 13| 4 32 16| 3 | 32 |3 16(32 4 13| 6 | 95
o | Mia 8 2| 32 | 3 |18 |92 4 13| 6 | v 65A M16 4 6 13 4 32/18 3 32 3 18 32 4 13 6 | 100
A NG Hlal e ilalinieiarmicn = 80A M6 8 6 13 4 32 18 3 32 3 1832 4 13 6 100
1254 | M20 20| 5| a2 | 5 |20 |22 51| 16 | 75| 9 100A M16| 8 6 13 4 32 18 3 32 3 18 32 4 13| 6 | 100
e | DD 25 8 5 e mam e 125A M20 | 8 |75 16 5182 20 5 32 5 20 3251 16 75 115
2008 | M20 % | 5 | 30 | 5 | 22 |32|351] 16 | 75| 0 150A M20 | 8 | 7.5 16 51(82 22 5 32 | 5 22 3251 16| 7.5 120
| e RN R A 200A M20 12 75 16 5182 22 5 32 5 22 3251 16 75 120
S00A | Mo2 54| 5 | 32 | 5 | 24 52|56 18 | 78 | 100 250A M22 12 |75 18 56 32 24 5 32 5 24 3256 18 7.5 130
=00 | [ e ae e aees e s em 300A M22 16 75 18 56 32 24 5 32 5 243256 18 7.5 130
400A | M24 %8| 5 | 32 | 5 |28 |45|59| 19| 9 | 110 350A| M22 | 16 | 75 18 56 32 26 5 32 5 263256 18 7.5 135
45071 TM22 30| 5| 32 | 5|30 |45/59] 19| o | 115 400A M24 16 9 19 59 45 28 5 32 5 28 4559 19 9 145
500A | M24 30| 5| 32 | 5 | 30 |45/59| 19 | 9 | 115 450A| M24 (20| 9 19 59 45 30 5 32 5 30 4559 19 9 | 150
500A M24 20 9 19 59 4530 5 32 5 30 4559 19 9 150
B00A | M30 | 24 105 24 75 45 32 5 32 5 32 4575 24 105 170
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Inspection Iltem for Teflon Lining Tank UABT|9| He|
ABRI|= LSO 7|1 US Enfots U7 T AR
E°'E1= S0IM LUsH= B7IS O 2o I
S2um f2E 20N 5715 S LIgEel 71,

=]

&rE
| owisons oot e 52
Material check Identify of Mill sheet for used sheet HE &7
FEHS
THEZAL A8z 2| K2 EHAM &2l Project Spec. ol Si = 12e)
Ut

Appearance check

Check of Sheet damage after lining

QARHHA

Sheet] 24 {7 &

Check to Grinding of welding line RISHOIRER|

ST AR 27 50l

Dimension check

Measuring of size for specified drawing

==}

|A74)\|»

HIEE=HDLo| 2ol

Pin Hole check

Pre—test for Pin hole detector

EFEIZIH|2| ZIA} (5,000V/mm)
Spark = HAIS &0l

Insulation resistance

27|12 Hjpoz

ol w2t JiE
7|EF X2|E HWot= A, Lo th7|4e] Z< HIES Zufst
IZ3IoHo] 7|5t0f o5t mHo| &Y, LIES9| HlAlof w2

o= UABT|= 1712 BT HOIXIT B
AZHA LIS 517 |= Bt
= o1 270l HoiE K& E= 2

S ESS

gzig

|2 2ashe RlsHAl
o 2t
50l galim H 315 oIt BaZoRME

2ol Se0f nfet 2, 417, QHHs, Halol
20t ZtexIR| S 0| x:lxI'EJq»

H
T 5

S =T &

ni‘,ﬁl RIS FHol7|= ok 22 1 SHCR sfi= Ho|o. w2t,
IHo2 27|24 % YR & 35 £ HISSHE tiziRet LRt #4502 0|R0fZICL
317|, AATA0] kA 7tEE 57
JEHOl w2t Lol of2i7 X9 QKI% dx[sk= 2ol

7|0IME SR(EAM)Z
’é*xl i ’é*KI il’ﬂxo*il

87l CiE 2oz
ol Z32 Heb|=

719l g2

)dE“:} =4 xro-t
SexIgER £
Eot= iAo AU
0| “"’EII'_ n"’Oil [hat kA, R,

e SolM el M holyel o
ol oiefririol 527+
i 5712 wiskn 1 2ol ofatA

U=, gz 2

=up Hpo
s

20| MHE BRk= A= QUoh 0IE2

PR

gd=

Pre—test for Mega testor and device

EIRIE Ol A[SXHH|0|A

a2 AliEH(ofIAL YA ER

Check to display of resistance value Jjemie (@ms], SAP| X o] A=
El LZET =) a=/l, o=

XER| 22! (217PH2f 500V ~1000V)

1)  OR 1,000MQ O|A} : Pass Ils
2) 750MQ O[&} 1,000M 0|2 : @ 42 2l 7|E}

3) 500MQ 0|4 750MQ 02t : Gasket Seal2 Q15t Leak

a=3
g

S (Autoclave, EES7)
2

UNG (BLW| 571 BR7
202K HS (Steam accumulator, EH|4EHT, E7(7])

4) 5080 O[A} 500M0 0|2t : Flange Bolte] Leak HEY - ARVEY (1R7], 457, 7|, Sud S
5) OMQ 0|4} 5040 02 : Pinhole %! Lining 24 ad - T8
287
Leakage test Check for torque force and connect pipe Blh=E7!
HEE A EEQ 2Y = Y 7tEeA|
pS[e:ICION] I 7IHHIAl — XSSy
7|2 ZA Check to leakage on flange joint etc, s=en e TieEs ;i;o
_ 74}
e 0 | eak 01 —
XIS wBHrAl
Cleaning check Check to compliance of cleaning procedure o ZUH| ASIIAl — ASITIO| Of5t SAASH
MIFERtS] 4 2ol (BAAMI, IPA M) seer — 3|TiThol| ofst LiIB=2| =8
MIEZAL Acting to particle counting (D/I M) — &7[xtxIe| 3T ofst =8t
Particle Counting Rtk HHR[A] &AL BHHO|X[A!

29
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6) 7|

3. C.P.L (Concrete Protective Liners)

A
TR gbg/om) |z
Tteg|, 37Iue|
PXV>004 | OPIYETH(1F) | A4 42 22l 87
HIES HE =28
ofuixlzilZE

713 28 871

: SA| CHXIS 200mm 0|4, Z0] 100mm Of&h
(Eh B7I5IH= XIS 300mmZEah)

e e =]

OFHIERIZHA

E N =]

A= SI0E!, A5t S

AlRiziRA, otthtslofel

MAOHMTEL | PxV>1 0201t _

V > 0.04m* 2%1t (2B)

10 01(HE2=)
0 o|¥(&8=2E)
20/4(4825)
0 olf(&=m)

TFAQRHZAL PxV 2 004

2ol 58 e
sz | SHZE S0l FAR £ES 8HOR2 XiXsks 290l 2A
HZZA UL, o = FSRE 3T S, X8, 7 S0il 2sto] MiZxsts 92
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C.P.L

CPL2 ZH#H3t Concrete 71EE2 28617
2I5tod mtElofHCt

Concrete?t CPLES IHAIFl= 2 Stud420

Sheetel 3 Blo= HEEIDE 7|7 ERiolLt
% 0| e} g

S5l U sfjolt U HAlo] Zest Conoete
TAEE 0lM HDPE, PPt 22 Thermo Plasticsol|

Suc7HEO! = CPLE S48t MisB walsly, ok )

7o

IHE C.P.L Sheet §

HIE

DIN 53479 (ASTM D 792-86) g/en? 0.945 0.898

MF DIN 53753 (ASTM D 1238-88) 9/10min 190/5 190/5
HTiS DIN 16726 (ASTM D 1637-83) % (2 (2

Uz DIN 53455 (ASTM D 638-89) N/mm? =16 > 20

e Test Bar (ASTM D 638-89) % =12 >10

QIEAE V=50mm/min (ASTM D 638-89) % > 200 >50
e DN 4&(&%4 Part 1 _ \B/g 5%
M7 |HES - - 10 10
LHE e SKZ Test directive t/m? 30 30

i1 ABRE - © —-60~60 | —10~100
JES 132



3. C.P.L (Concrete Protective Liners)
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‘Chemical Resistance Chart

Acetic Acid CHsCooh
Acetic Acid CHsCooh
Acetic Acid, Glacial | CH:Cooh
Ammonia NH;
Ammonia NH;
Ammonia Gas NHs
ﬁ%’g’i‘(‘,‘g“ NH.OH
Calcium Chioride CaClz
Gnpee oo
Carbon Disulfide Cs,
Chlorine Gas Dry Ch
Chlorine Gas Wet -
Hydrochloric Acid HCl
Hydrochloric Acid HCI
Hydrochloric Acid HCl
Hydrofluoric Acid HF
Hydrofluoric Acid HF
Hydrofluoric Acid HF
Hydrofluoric Acid HF

Hydrogen Peroxide | H.0,

Hydrogen Peroxide H:0.

Hydrogen Peroxide | H.O.

Nitric Acid HNOs
Nitric Acid HNOs
Nitric Acid HNOs
Sodium Hydroxide NaOH
Sodium Hydroxide | NaOH
Sodium Hydroxide NaOH
Sulfuric Acid H:S04
Sulfuric Acid H804
Sulfuric Acid H804

% Concentration

Approx.SP.Gravity@100%Conc.

g g 3

£ 8|2g 3

: HEIS §

g i £lE

g HEH |2

g HEIE 5|
140140 200140 X 140 68 250 350150200/ - X200100- -l - AAAA
140 140 200 140, X (140 X 250350 - 100 - (180200 - - - - A A AA
110/110/180/180 X |70 X [212]350 X | X | - X |73 X | X A|A|A/A A A
100 X - 210 - - | - 210250 70 140180/ 70 - | - 70 A |- - A/A A
70 X |- [210 - | - | - |210(250/70 | - | - X |- |- |70/ A|-|-|A A A
100 X 100 100 100 140 X 250 250 140 180 - = X 140 70 100 A A A A X -
100 X 180 140|100/ 140 14018070 180(140 X A A A A|A A
140 180 180 250 100 140 140 180 140 180 140 100 A NR B A A A
140180 180 250|100/ 140 180 70 | - 210/180/140/140 A A A|/A A A
X X[ X 70 X X | X 100350 X X X100 X X X A A A B A A
X XX X |70 X 180{250 X (70 X (100 X | X | X | A A|A A |X A
X 100/ X 210 - X | X 180250 X 210 X | X X X X A - X X AlA
140180 180 250|100/ 140 70 1210 180 210 140 140 140 NR| - B X B B
140 180 180 250 100 140 180 1801210 140 140 70 NR - | X X C|B
140140 140 210100140 70 |250 250/210/140/180/100/ 70 | X | X [NR| - | X | X |C|B
140 140 140 250 100 140 70 250 350 180 180 70 |70 70 - 70 A A A A A A
100140 140 210 100 140 70 250 350 70 140 180 180100100 - NR - - A X A
70 140 140 210 100 140 70 250 350 70 140 - 180 100100 - NR - X A X A
70 1100 140 210 100 140/ 70 250 350 X 140 X 180100 100 X NR - X X X A
70 X 140 250 140 140 X 250350 X X X 180100100 X NR - X X X A
140/140 70 210100100/ 70 (250 350 140 140100180100/ X X A | A B B|A|A
100 70 70 210 100 100 - 250 350 140 140 1001100 70 X X A A B B A A
X | X|X | - 100 - | X 140/350 X | - (100(100 - | X X A A|/A/A|AA
140180/ 140 250 100 140 70 250350 X 180 70 180100 X X A A B A A A
100 140100210 100 140 - |250/350 X 100/ 70 140/ - | X | X A|A C|/A|A A
X 70 X 100 - X | X 140350 X X X X X X X A A/ B C A A
140140 140 140|100/ 140 180 180 X 180 140 X A A A
140 140 140 140 100 140 70 180 210 X 180|140 X AAA
140/140 100 X 100 140 70 140350 - - - X (70 70 X NRINR A A/C A
140 180 180 X 100 70 180 140140 - - X X A B
140180 140 250 100 70 | 70 210 350 210 210 180/210/140140 70 - | - X X | C A
70 70 70 210100, X X 210350 X X - 140100 X X - - X A X A
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1) Chemical Resistance Chart 2) Support Spacing

Thermal Expansion Support Spacing of CPVC Pipe et

Thermal Expansion (inches /100 feet) CPVC - Wall Schedule 40 CPVC - Wall Schedule 80
Temperature Fiberglass Carbon Stgitr;L(elss Operating Temperature (°F) Operating Temperature (°F)

Change(°F) Steel
- pye 05 e P py= |60 ] 10 ] 10 | 60 ] 100 ] 140 |
12 5 412 4 5 412 212
50 0.61 1.8 2.28 0.36 0.54 374 51/ 5 4 51/2 412 21/
75 0.92 2.7 3.42 0.54 0.82 1 6 51/2 412 6 5 3
100 123 36 456 072 1.09 297 % B 3 i i ]
o0 1423 S GEs i3 EG2 11/2 61/2 6 5 61/2 5172 312
2 6172 6 5 7 6 3172
3 8 7 6 8 7 4
2) Support Spacing 4 81/2 7102 61/2 9 7102 4172
6 91/2 81/2 712 10 9 5
Support Spacing of PVDF Pipe Uit oot g 9ilz iz A1’ 10 9 5
(inches) Support Spacing of PVC Pipe o
80 80

PVC - Wall Schedule 40 PVC - Wall Schedule 80
12 3172 3172 2 4172 4172 2172 Operating Temperature (°F) Operating Temperature (°F)

3/4 4 3172 212 41/2 41/2 3

1 4 4 212 5 412 3 1/2 412 4 2112 5 4112 2112
11/2 412 412 212 51/2 5 3 3/4 5 4 212 51/2 412 21/2

2 41/2 412 212 51/2 5 3 1 51/2 41/2 212 6 5 3

11/4 51/2 5 3 = = =
sllppon SPacing of PP Pipe it et 11/2 6 5 3 6172 512 312
PP - Wall Schedule 40 PP - Wall Schedule 80 2 3 Z 3 :15/2 ; 3 3 ‘1‘/2
Operating Temperature (°F) Operating Temperature (°F) 4 7R 518 a 3 7R 9B

6 8172 712 4172 10 9 5
8 9 8 412 1 912 512
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4. FRP(Fiber Glass Reinforced Plastic) Piping < 1) Strength

37

FRP Strength
Content (kg/cm?) (kg/cm’) (kg/cm?) (kg/cm?)
30% 985 79,000 1,180 75
FRP 55% 7 2,960 148,000 2,200 120
FRP 70% 1 9 8,900 520,000 4,440 250
Steel - 7.8 3,060 2,040,000 2,370 50
Stainless - 7.9 2,400 1,900,000 2,400 1,356
s = 238 4,400 690,000 - -
AlEE - 27 4,100 680,000 4,100 25
Cement - 2 98 167,000 - -

Glass &2 FRP Strength

Glass OIZIZIT 0|XIE}A1E 22T _A_E}M% otx?tE bl oA i
wg(% (kg/m?) | (kg/mm?) | (kg/m?) | (kg/mm?) | (kgymm) (kglmmz)

1.53 10.8 1200 12.2 1340 18.6
50 1.63 15.6 1480 18.2 1660 19.2 9.5
60 1.76 20 1820 24.2 1940 20.5 10

ZdhHoll 2 FRP Strength

Glass OINZIE (oIRIEIME| 2TUT EINE| UEUE
Type 2(%) g/mmz (kglmm (kg/mm?) (kglmmz (kg/mm?
L 25 | 148 14.3 1.3
Hand lay Up ?W
High 3 | 152 | 13 920 19 1020 | 157
Metal Low = 41 153 | 136 950 | 204 | 1050 | 159
Mached Die 8 | High 163 156 | 1250 @ 227 | 1380 | 16.8
T Glass QAT | QIMEIME | STZUT | YSYE | MLE
ype sr°§( (kg/mm?) | (kg/mm?) (kg/mmz) (kg/mm?) | (kg/mm?)
1.65 231 1700 18.2 135
7tE7IA
tetsy 54 1.65 259 1850 28.4 18.4 12.9
36 1.51 18.7 1311 183 135 10.2
PI=I=[JINI
sETHLE 36 1.51 17.6 1246 17.8 12.7
e Glass oy | 2ERE [olEENE -§+EW§ eI
ek 228(%) T | (kg/mm?) | (kg/mm?) | A | B_|(kg/mm?) | (kg/mm?)
omp | oW 43159 143 | 1180 263 21 1040 129
High| 32 15127 | 84 1080 | 242 175 1000 | 127
L 4 1. 7| 1 11 276|182 112 4
——— 3 59 3 5 00 6 18 0 8
High| 33 151 49| 124 988 | 24.4|146 960 7.5
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4. FRP(Fiber Glass Reinforced Plastic) Piping <

FRP GEL Time
Derakane 470-300 Gel Time

10-20min. 20~40min.

MEKP /6% CoNap
15-20°C 1.0~1.5% MEKP 1.0~1.5% MEKP 1.0~1.5% MEKP
0.183~0.217% CoNap 0.100~0.133% CoNap 0.055~0.083% CoNap
21-26°C 1.0~1.5% MEKP 1.0~1.5% MEKP 1.0~1.5% MEKP
0.117~0.150% CoNap 0.050~0.083% CoNap 0.025~0.040% CoNap
27.30°C 1.0~1.5% MEKP 1.0~1.5% MEKP 1.0~1.5% MEKP
0.050~0.067% CoNap 0.025~0.033% CoNap 0.012~0.017% CoNap
33.38°C 1.0~1.5% MEKP 1.0~1.5% MEKP 1.0~1.5% MEKP
0.025~0.033% CoNap 0.012~0.017% CoNap 0.007~0.010% CoNap
BPO
15~20°C | 1.0% BPO 0.25% DMA | 1.0% BPO 0.15% DMA | 1.0% BPO 0.08% DMA
21~26°C | 0.75% BPO 0.25% DMA | 0.75% BPO 0.15% DMA | 0.75% BPO 0.09% DMA
27~32°C | 0.75% BPO 0.15% DMA | 0.75% BPO 0.08% DMA | 0.75% BPO 0.06% DMA
33~38°C | 0.5% BP0 0.15% DMA | 0.5% BPO 0.08% DMA | 0.5% BPO 0.06% DMA

Derakane 411-350 Gel Time

[ Temp. | ___10-20min____| ___20~40min.

MEKP / 6% CoNap
BT 1.0~1.5% MEKP 1.0~1.5% MEKP 1.0~1.5% MEKP
~ 0.183~0.220% CoNap | 0.100~0.133% CoNap | 0.025~0.045% CoNap
126G 1.0~1.5% MEKP 1.0~1.5% MEKP 1.0~1.5% MEKP
0.100~0.133% CoNap | 0.035~0.060% CoNap | 0.013~0.020% CoNap
TS 1.0~1.5% MEKP 1.0~1.5% MEKP 1.0~1.5% MEKP
0.080~0.050% CoNap | 0.012~0.020% CoNap | 0.006~0.008% CoNap
33-38°C 1.0% MEKP 1.0% MEKP 1.0% MEKP
0.017~0.227% CoNap | 0.006~0.008% CoNap | 0.003~0.004% CoNap
BPO
15~20°C | 1.0% BP0 0.35% DMA | 1.0%BP0O0.15% DMA | 1.0% BPO 0.10% DMA
21~26°C | 0.75% BPO 0.30% DMA | 0.75% BPO 0.15% DMA | 0.75% BPO 0.10% DMA
27~32°C | 0.75% BPO 0.20% DMA | 0.75% BPO 0.10% DMA | 0.75% BPO 0.06% DMA
33~38°C | 0.5% BP0 0.20%DMA | 0.5% BP0 0.10% DMA | 0.5% BPO 0.05% DMA
39

Pipe to DIN 16 965, Part 2

HL

Application range -A- to DIN 16867 <50°C

Sy

Nom. Operating pressure(gauge)*
Breass) to DIN 16 867 : Pipe
PN | -20°Cto+50°C | >50°C to + 80°

16 16 10
10 A 10 B 6
6 6 4

* Recommended loading for components installed in
pipe systems = 70~95%
Flanges connection measurements DIN 2501, PN 10

Dimension in (mm) : d, liner o.d.
91 liner weight (kg/m)

HL manufactured length (m) :
d; GRP o.d.

94 GRP weight (kg/m)

S, Thickness of the liner

S, GRP wall-thickness

([ 29 29 2929 2929 29 2932 37 44 53 58 64 78 9.1
PN 16 |do Min.| 38 | 46 | 56 | 69 | 81 | 96 116 131|167 208 259 326 367 413 516 619
9 05/07 08 1 |12 14 16| 2 28 4 6 91 11.2/139/21.2 296
Se ) - | - | -] -] -]-]-1|-|29]29][31]37] 4 [44]52 m
PN10 |[dsmin .. . . . . . {66 206 257 322 363 409 511 613
9 -] - - 25|31 42|63 77 95 14 198
S M - | - - -] - -[29][29]29]31]36[41]
PNG [domin| . . | .| . .| . . .| . . |256 321 361 407 508 609
9 - - - - - - - - - | - 41 5|59 71 103 14
e | @2 2 a0 s0 3 75 a0 110|110 200 2501 55
Si 36|45 37|47 36 4353 37 47 4 49 62 71 5 | 4 | 5
upvC HL 5 5 5 6 6|6 6 6 6 6|6 6 48 48 48 48
g9 0507 08 13|12 17 26|21 34 42 57 9 114145 94 136
S 24| 3 |37|47 /36|43 |53 - |77 4 |49|62 - 32|56 -
PvCc-C/HL 48|48 48 48 48 48 48 - |48 48 48 48| - 48|48 -
9 0407 1|16 1421|381 - |61/47 64|99 - 68142 -
S 35|37 46 58|43 51 63|71 62 49|61 77 87|98| 8 500
pp [HL 55 5 6 6|6 6 6 6 6060 60 60 60 58 58
g 0304 07 1 | 1 14 2 |26 22 27 42 73 93 95 125 116
S 24|24/29/ 3|1 3| 3| 3| 3| 3| 3| 3 3003.003.00)3.00)3.00)
m‘;: HL 48 48 48 48 48|48 48 48 48 58 58 58|58 58 58 58
g 0304 07 11 1 14 2 |15 25 31 48 75 95 121 12 9
Sy 24 24|29 3 3 3 3 3 3 3 3 3.0(3)3.0(3)3.0(3)3.0(3)3.0(3)
PVDF |HL 5|5 |5 58 5858 58 58 58 5858 58 58 58 58| 58
g 0405 08| 1 1415 2 22/29 36 45 53 6 67 84 10

(1) Glass content 60:5%  (2) Stripwound pipe  (3) Sheet material
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Nozzle with Bonded Collar and Backing Flange to DIN 16 966, Part 6 Laminated Joints to DIN 16 966, Part 8

- e Opering pessrlgugl
b o b2 i . flang to DIN 16 867
10-20 - 16 16 10 16 16 10
& & 10 10 6
) 10 A 10 B 6
! ‘ 6 A 6 B 4 6 6 4
3 LSS (= 4 4 25
25 25 16 * Recommended loading for components installed in
= = - pipe systems = 70-95% Pipe dimensions see page
* Recommended loading for components installed in
= ipe systems = 70-95% i onii .
Gasket e e e e e R, B Dimension in(mm) :
Shore-A hardness approx.60° B— L+ Covering laminate length
Dimension in(mm) : L1 Overall length St Liner thickness
d2 Linero.d. S+ GRP pipe wall-thickness
St Liner thickness Ss Covering laminate thickness
S« GRP Wall-thickness
Sealing surface welded : UPVC, PP
Ectfe/Mfa : =DN 500
PVC-C : =DN 400
PVDF : =DN 200
Application range -A- to DIN 16867 <50°C Application range -A- to DIN 16867 <50°C
- Ly 200|200 | 200 | 200|200 | 200 | 200 | 200|200 |200 | 250 | 250 | 300 | 300 | 350 | 375 1101 110 | 110 | 110 | 110 | 120 | 140|175 | 210 415
S, GRP |[PN16/PN 1029 29|29 29|29 |29 29|29/29|29| 31 | 37 | 40 | 44 | 52 | 6.1 PN 16 S5 4 4 4 4 4 4 45|55 65 85/105/12515.0 17 | 21 25|
Liner d 32|40 |50 | 63| 75 | 90 110|125 160 200 250 | 315 | 355 | 400 | 500 @ 600 Si |29 29|29 29 29|29 29 29 32|37 44 53|58 64 78 9.1
UPVC S 36|45(37|47/36|43|53|37|47 40| 49|62 |71 |50 |40 |50 L - - - - - - - - /130|165 205 | 250 290 330 410 | 480
PVC-C S, 2430|3747 36 43 53 - |77 40 49 |62 | - |32 56 - pN1o Ss | - | - - - | - - - -|4 /5565 8 910513 15.5|
PP S 35|37 (46|58 |43|51|63|71/62 /49| 61 | 77 | 87 | 98 | 80 = S = = = = = = = - 12929 |31/37 40 44 52 6.1
Ectfe/Mfa Sy 24/24/29(30 30 30 30 30 30 3.0 30(2)30()3.0(2)3.0(2)3.002) 3.02) Lo oo oo oo - o] - 125150 170 200 | 240 290
PVDF S 24/24/29 30|30 30 3030 30 3.03.0(23.0(2)3.0(2))3.0(2)3.02) 3.02) PN 6 S - - - - - - - - - - 4 5 55 65 8 9.5|
PN16bs+20[ 12 |14 (14 (14| - | -« | - | - | - | - < | o o | o | .| - Sl oo oo oo - - 29 29|29 31 36 41
PN10bs+20 - | - | - | - |15|16 1820 22| - | - | - | - | - | - | -
PN6b+20| - | -« | - | - | - |- |- | - -|2|28 3| - | -|-/|-
Collar
PN4bs+20| - | - | - | - | - | - | - |- -|-]| - - |8 3 3| -
PN 2.5bg
20 | Tl s
dy 68 | 78 | 88 | 102|122 |138 158|188 212 268 320 | 370 | 430 482 | 585 685
by 14 15|16 | 18 |20 |22 |24 |27 |30 |32 | 34 | 36 | 38 | 42 | 47 | 56
by =l=-|-|-|-|-|-|-]-]20|22|2 |28 | 32 | 38 | 36
Flange
GRP D 115140 | 150|165 | 185|200 | 220 250 | 285 340 395 | 445 | 505 | 565 | 670 | 780
S oK 85 [ 100 | 110 125|145 160 | 180 210 240 295 350 | 400 | 460 | 515 | 620 725
do 14 18 |18 18 |18 | 18 |18 |18 22 |22 22 22 | 22 26 26 | 30

(1) Stripwound pipe  (2) Sheet material (3) GRP losse flange
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3) Laminate Sequence

5) Support Spacing

Glass ga2

Glass
s ]

1.082
0.943
0.869
0.776
0.772
0.653
0.612
0.558
0.526
0.483
0.457

1.52
1.36
1.27
1.15
1.09
1.00
0.95
0.88
0.84
0.79
0.76

1.281
1.117
1.029
0.919
0.855
0.773
0.725
0.661
0.623
0.572
0.542

1.80
1.61
1.50
1.36
1.29
1.18
1.13
1.05
1.00
0.94
0.90

1.708
1.489
1.373
1.225
1.140
1.030
0.966
0.881
0.831
0.763
0.722

‘4 Laminate TH’K / Weight

et
(kg) | (mm) | (kg) [(mm)

Wei

2.40
214
2.00
1.82
.7/l
1.58
1.50
1.40
1.33
1.25
1.20

it
(kg)

(m

1.356
1.210
1.127
1.018
0.955
0.871
0.821
0.754
0.714
0.626
0.553

1.915
1.708
1.591
1.437
1.348
1.229
1.159
1.064
1.007
0.884
0.781

2.87
261
246
2.26
215
2.00
1.91
1.79
2
1.56
1.43

FeiE et
(mm) | (kg)

4) Bolt Torque

FRP Flange Maximum Bolt Toque

pr
117"
o
v
&
&
g
10"
12"
14
16"
18"
20"
24

15
15
25
25
25
30
30
30
30
35
35
35
35
45

15
15
25
25
25
30
30
30
30
35
35
35
35
45

75
15
15
25
25
25
30
35
35
40
40
40
40
40
45

15
15
25
25
30
30
40
40
40
50
50
50
50
60

15
15
25
25
30
30
40
40
40
50
50
50
60
65

Foot Pounds of Torque

25 | 50 ] 75 | o0 | 125 [ 450 |

15
15
25
25
30
40
40
40
45
50
50
50
60
65

43

Support Spacing of Filament Wound Pipe e

95 | 10.0 | 11.0 115 - - - - - - -
100  11.0 120 | 125 | 13.0 - - - - - o
105 | 115 | 125 | 135 | 145 - - - - - -

105 | 115 | 130 14.0 | 150 155 =
10 105 | 120 | 130 | 140 | 150 | 16.0 170 - - - -
12 105 | 120 | 180 | 145 | 1565 | 16.0  17.0 = = = =
14 105 | 120 | 180 145 | 155 165 | 17.0 | 180 - - -
16 105 | 120 | 180 | 145 | 155 | 165 | 175 | 180 | 19.0 = =
18 105 | 120 | 135 | 145 | 160 | 165 175 | 18.0  19.0 | 20.0 -
20 1.0 | 120 | 185 145 | 16.0 A 165 | 175 | 185 | 195 | 20.0  21.0
24 95 | 125 | 135 150 | 160 | 170 175 | 185 195 | 200  21.0

Support Spacing of Contact Molded Pipe Unit:feet
FRP Wall Thickness ini

10.1810.25]0.29] 0.370.41

2 |70(90 |95 |110| - = - - - - - - B o o
3 80105 11.0 125 - - - - - - - - - - -
4 | 80 115 125/140(145 - o = - - - - - o o
6 | 85 (120 13.0 155 16.0 175 - - - - - - - - -
8 |85 120 13.0|/16.0 165 180 - = - - - - - B o
10 | 85 12.0/13.0 16.0/17.0/18.0 19.5 - - - - - - - -
12 | 9.0 120 135 16.0/17.0 185 19.5/20.0 - - - - - > -
14 | 9.0 120|135 16.0/17.0 185 19.5/21.0 215 - - - - - -
16 | 9.0 120 135 16.0|/17.0 18.5 20.0 21.0 21.5 23.0/23.0 -
18 | 8.0 120135 16.5/17.0/18.5 20.0/21.0 22.0/23.0 235 240 - - -

Dia. and thicknes:

20 - /10.0/13.0 16.5/17.0/19.0 20.0 21.0 22.0 23.0 23.5 24.0 25.0 26.0| -
24 - | 85 11.0/15.0 17.0/19.0 20.0 21.5/22.0 23.0 25.0 25.0 26.0 27.5|29.0
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5. Rubber < 1) Rubber Lining &%} &

15

>
hit3

|XI:I
= o

1. EHz2|
1) AE HHoR i3 LIRO| 2 25|
ki
2)£E 5 0|2H MHE flsh 82 FYASC
2. HEH =2
1) B X2|$h AXf= Ast IS 2isto]
HAS ZEBic)
2) Y2M= & 32| =25i0, 12} =251
AN R|, 2%t EE 5 6AIZE R],
3t E2 B F 6AIZHZ0] AIE Z(of
S0fZict,
3 ME =
1) MEE Y&7I2 Sstol T2t 2712
ZYolod RS THEC
2) DRE Hrhol o Hgst 27|12 KTkt
TFRIalE 45°9| 22 F:0{ HIASS| Xf2Ch
3) RAY2 7ix5HoF Sl A Re=
5C O, Yt == 80% 0[5 0[0{0F Bt
(B2 E71L 7L 2 HolR 2itS FESicH)
47152 &7| 85 wsbv| flsto] 2
10A] 0|20 =0 Aot
5) IPAX| HHO| LP-2(Y2HN majo|H)S
2ot oh3 HAgs B4l b flotod Zdxgt
OhS MEZ2HZ YRGIHM HAAZICH
QIE W2 nRMRRIo| HERE
& 2 YEi= Sie| EE2 25~30m/m
& =7l Bict.

25~30m/m Ofy

7)

o B

=)

%240l A%
.

4. l0]8 DSAKRE
— T NR
-4z :85°£10°
— S 5T

25~30m/m 04

5. 1% ZANZIRT)
1) St A
- RES (717 - TN (MEEY)
2)717| EAk
— TE ZAF(IMM G 3000V) — S| Z4AH
6. 2%t HAHIHRS)
- 7IRE 95~05C(H3 L)
— Holding 24hr
1) St A
-RE3 (Z71F) - e Z@A
2)717] ZAk
— A= ZA} (Shore "A” 85° +10°)
— EIE ZAFH(IMM & 3,000V)
— ERXIZA (A2 T — S ZAL
7. 0iF2] 2
1) 2lold Bo| SERL MRt H 22 52
Me Motz 2 offal Mg sict
EE 5 5 WAV LH=H off
O3 22 o=z salsict

o) BEEy .7y

30°~60°2 2 £9I15 Zaithch
30m/m 0|4

3 ’ Nz e
N

8. ot

1 8071, 8% B2, W] ALf3, Sus 5
CELEE

2) BER S 1jof JHAE FARE EUA
o £2 #2582 Yorjoz K
2oz NS B7I8 EUsIPIN
Hgigict,

3 BN s

rg
o
L
[0
HJEE
Y
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5. Rubber < 2)Rubber Z{EE 7|S U A2

Rubber Products

hemical Term
sfat

Nitrile Butadiene Rubber

Abbreviation ZHE7|S
DINAISO 1629 | ASTM D1418

Polymer Trade Names

Az

Chemigum,Hycar, Krynac,
Paracil, NySyn,

Acrylonitrile Butadiene NBR NBR Paracril, Perbunan, Nitrile, Buna N
Hydrogenated Nitrile - - -

Highly Saturated Nitrile = HNBR Therban, Tornac, Zetpol
Fluorinated Rubber - - Viton(DuPont), Fluorel, Dyneon
Fluoroelastomer.Flourocarbon FPM FKM Technoflon

Perfluorinated Elastomer - - Kalrez.Perlast®. Aegis(ISC-FNGP)
Perfluoroelastomer FFPM FFKM Efegf:éifi;]r;gﬁ':‘zd;r;?‘gﬁ:g‘e
(T:eot;ﬂ;;’:r'(*}y;%'}g)P"’py'e"e FEPM FEPM | Aflas

Ethylene Propylene Diene EP,EPDM EPEPDM EP, Nordel, Royalene,Vistalon
Styrene Butadiene SBR SBR Ameripol Synpol, Plioflex,Stereon
Chloroprene CR CR Neoprene, Baypren, Butaclor
Butyl Rubber = = =

Isobutylene Isoprene IIR NIR/XIIR Butyl

Methyl Phenyl Silicone, Methyl Phenyl

Vinyl Silicone,

Methyl Vinyle Silicone

VMQ, PMQ, PMVQ

VMQ, PMQ, PMVQ

Rhodorsil, Silastic, SILPLUS

Fluorosilicone FMQ FVMQ FSE, Silastic, Sylon
Polyacrylate ACM ACM Cyanacryl, HyTemp, Thiacril
Ethylene Acrylic = AEM Vamac
Chlorosulfonated Polyethylene CSM CSM Hypalon
Chloropolyethylene CM Tyrin, Dow CM
Epichlorohydrin Copolymer ECO ECO Gechron, Hydrin
Polyisoprene - Natural - NR SMR, Pale Crepe, Smoked Sheet
Folyisoprene - Syritheti Isoprene R R Ameripol SN, Natsyn, Nipol
(Polyester or Polyether)Urethane | AU or EU AUor EU | Adiprene, Millathane,Vibrathane
Polybutadiene BR BR Ameripol CB, Budene, Taktene

Kalrez -

Aegis -

Aegis High Temp, -

cv75

AFLAS -

poly =
poly =

Viton-GFLM =

EPDM -

NBR S

NBR-Low Temp. —_

Silicone =

Siicone-HTS =

47 -100 -50 0

200 250 300 350
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6. Referance < 1) Flange

6. Referance < 1) Flange

Flange Dimension

j

ANSI|
150#

8/4
1
11/4
112
2
2172
3
312

98.6
108
173
127
152.4]
177.8
190.5
2159
228.6
254.0
279.4
3429
406.4
4826
533.4
596.9
635.0
698.5

47.8
52.3
55.6
57.2
62.0
63.5
69.9
69.9
714
76.2
88.9
88.9
101.6
101.6
1143
127.0
127.0
139.7
2/144.5

224
277
345
43.2
49.5
62.0
74.7
90.7
103.4
116.1
143.8
170.7
221.5
276.4
327.2
359.2
410.5
461.8
513.1

54.1

Unit : mm

1/2-13UNCx65L
1/2-13UNCx65L
1/2-13UNCx70L
1/2-13UNCx70L
1/2-13UNCx75L
5/8-11UNCx85L
5/8-11UNCx90L
5/8-11UNCx95L
5/8-11UNCx95L
5/8-11UNCx95L
3/4-10UNCx105L
3/4-10UNCx105L
3/4-10UNCx110L
7/8-9UNCx120L
7/8-9UNCx120L
1-8UNCx135L
1-8UNCx140L
11/8-8UNx155L
11/8-8UNx160L

Mﬂlﬂllﬂ

JIs
10K

1 00
125
135
140
155
175
185
210
250
280
330
400
445
490
560
620
675

W WM = = o o oo oo
SEBYRNNBrovoddnnm
N EE IR RRICONONC IO N IGORC RGN gy
Lot ssBoCcoRRe

CCEECENCCEEEEECESSSE

S‘,SSQB

eX=X=}

22.2
27.7
34.5
432
49.1
61.1
771
90.0
1154
1412
166.6
218.0
269.5
321.0
358.1
409
460
511

L N Y S NFNENFN

[ OO
S oomN N

n
o

Bolt
Holes Holes

M12

M12
15 M12
19 M16
19 M16
19 M16
19 M16
19 M16
19 M16
19 M16
23 M20
23 M20
23 M20
25 M22
25 M22
25 M22
27 M24
27 M24
27 M24

49

Flange Dimension Table & Weight

Unit : mm

-mm'-

Nﬁﬂwmﬂll

ofP| C|rc|e Holes | /Size

60 14 4/M12

2 65 14 | 4/M12

20 105 16 16 58 2 38 25 75 14 4/M12

25 | 115 16 16 68 2 38 30 85 14 | 4/M12

32 | 140 16 16 78 2 40 38 100 18 4/M16

40 | 150 16 16 88 3 42 | 445 110 18 | 4/M16

50 | 165 18 18 102, 3 45 57 125 18 4/M16

DIN 65 | 185 18 18 122 3 45 | 761 145 18 | 4/M16

10 80 | 200 20 20 138 3 50 | 88.9 | 160 18 | 4/M16

BAR 100 | 220 20 20 158 | 3 52 108 180 18 8/M16

125 | 250 22 22 188 3 55 133 210 18 8/M16

150 | 285 22 22 212 3 55 159 240 23 8/M20

200 | 340 24 24 268 | 3 62 @ 216 295 23 | 8/M20

250 | 395 26 26 320 3 68 267 350 23 |[12/M20

300 | 445 26 26 370 | 4 68 @ 318 400 23 |12/M20

350 | 505 26 28 430 4 68 368 460 23 |16/M20

400 @ 565 26 32 482 | 4 72 | 419 515 27 |16/M24

500 | 670 28 38 585 | 4 75 | 521 620 27 |20/M24
Flange Weight for Steel

Stud
BJN.
0.51 0.47 0.47 0.47 0.48 0.78 0.62 0.6 0.62 0.5

12
3/4 073 | 058 | 0.63 0.5 1.34 1.15 12 119 | 092
1 107 | 086 | 0.94 0.52 1.64 1.39 14 144 | 092
11/4 14 108 | 123 052 | 206 1.67 1.79 173 | 0.96
112 | 1.81 1.41 1.62 054 | 306 253 | 268 | 262 1.68

2 259 | 226 @ 264 0.96 34 28 309 | 294 2
21/2 | 428 | 343 | 4.06 1 5.31 425 | 475 | 449 | 352
3 518 | 387 4.9 1.04 | 732 | 581 6.79 6.2 36
31/2 | 545 | 4.99 59 2.08 817 | 7.72 | 953 - 3.68
4 732 | 875 | 7.4 2.08 1.3 | 10.13 12 232
5 8.91 622 | 876 3.44 | 1512 | 1258 | 15.96 3.84
6 126 | 738 | 11.31 352 | 19.68  16.04 212 5.76
8 17.68 | 12.36 | 19.92 36 | 3048 | 245 | 346 8.52
10 2479 | 171 | 29.39 7.56 | 4374 | 34.16 | 55.34 16.8
12 38.98 | 27.68 | 43.7 7.68 | 6441 5126 @ 789 23.52
14 5171 | 352 | 59.42 1152 | 883 | 72.12 | 107.05 29.8
16 64.41 | 4218 | 77.11 15.68 | 11294 | 904 | 139.25 39.2
18 74.84 | 4971 | 948 21.44 | 138.34 | 109 | 176.9 47.76
20 89.36 | 65.5 |123.38 278 |167.37 | 136 |223.17 49.2
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6. Referance <

6. Referance <

)
== L116”
R ——
00— [PEA o}
Lap Joint Socket
—H—
“Care |
le— J —| YY
(V77778 07 NINE|
—R — L1/16” —— R— t1/16”
- O — f————O0—+
Blind Welding Neck
f— X— — X—f
P} 0T NN}
O ° NI s
— R—»{ t1/16" — R—»{ t1/16"
Sllp On Threaded

1) Welding Neck Flange

— Pipe 22| GZH2 7k ol&=olct,
— 3ALHIE0| Msich

— 12 1eto| 7158 270l ALSBict

2) Slip-On Flange

— Hlm& 717H0]| MSiCh,
— & BHEE Bevel 718 & T ¢l0f F57} 0I5t 8T A7t
2202 8h7t =lof BAL HI0] BIFSICE

— Z=0fl UOIAME "WN' 2| 2/3 0]oi, £ 1/37HX| O|ct,

3) Socket Weld Flange

—dutoz A || ARSEC (2 0fsh)

— Ab8 2=HP= 46°C0flAf 260°C 7HX| 0|k,

- 4= Y +H2'S0" 9 HIRsiCh

4) Screwed Flange

— YERoR X & 7ol ALZEC

— 80| =[X| 2= ASol AZStch.

— Bending Stress7t 0fl4 £l= Roil= LIA E2840| o] LI22
AR83IX| 4= 20| ECh

51

Flange Faceoll 2[5t 25

1) Flat Face

- ZEM U SHIHO . % 1
— o0 250 Olsfe] Atzo] X, 7w =
— EE2 FlangeE T& & 1 Flange ZHX|ZHo]| —s— § %
Gaskel2 HB310] UE 5U 4 US. Fiatface

( RFe} FFZ T35 Bolt 22{©2 FF Flange2l
oMl THE0| 2 B 4 QU )

~]

AW

ojo

2) Raised Face
— 7F o] M8 &1 SiElo|

Gaskelofl AFZ0| Xi2,
— olkEo2 ANS) 600D Olslol ALS W W
——

; Raised
3) Ring Type
— 12 19} LineOl| AL,
— ANSI 900Ib 0|40l Mg,
— Gasket2 Octagonal Ring £2 M
Oval RingS AL, —
~ Flange 9121 @f=io] 302 R NY_##~
Ring Joint

WN-FlangeE AKZ5t0{0F &,

Bolt Holes

4) Tongue and Groove
— YIEN0| Q= RAILE 71TNS TR Sh= ZR0| ALS.
— Ammonialt &7, S ZX|ofl 20| AR,
— Flange 912 24240] Moz 7|2 &X0| ks3It
— Xk 2 Al Tongue 2t Groove st ¥ Z 30} SH= £0| QUCh

5) Male and Female

— High Gasket Compression IH20] Metal Gasketg AL & 4~ QUCt
— HHoZ ANSI 600Ib O[510]l AR,

— X £ Al Tongue 2f Groove 8t 422 &0f 5H= £M0| UCk

6) Lap Joint

— X 2l AT @7l Roi| ol A2l

— 74240 Mslict.

— Bending Stress2| Zt4 SX{o2 plo| At ECt,
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6. Referance < 2) Steel Piping

6. Referance < 2) Steel Piping

Steel Piping
e | AasM [ uws |
7 | Camon | Stainless | Carbon | Stainiess |
A53-B(S) A312-TP304(S) | STPG370 | SUS304TP -
Pipe A53-B(E) A312-TP304(E) - - -
A106-B - - - -
Fiting A234-WPB A403-WP304 PG370 SUS304 -
- A403-WP316 - SUS316 -
Forging A105 A182-F304 SF490 SUS304 -
(EF) - A182-F316 - SUS316 -
A216-WCB A351-CF8 SCPH2 SUS13A 304
Casting - A351-CF3 - SUS13 304L
(Fx) - A351-CF8M = SUS14A 316
= A351-CF3M = SuUS14 316L
A193-B7 A193-B8 SNB7 SUS304 -
Stud Bolt - A193-B3 : SUS304L -
(nke)] - A193-B8M - SuUS316 -
- A193-B3M - SUS316L -
A194-2H A194-8 SM45C SUS304 -
Heavy Nut - A194-3 - SUS304L -
- A194-8M = SUS316 -
- A194-3M - SUS316L -
A516-60 A240-304 SPV24 SUS304 -
(YR —40°C) A240-316 SUS316 -
Plate A516-70 - SPV32 SUS304 -
(LEtn28 300°C) - - - -
A283-C - SS400 SUS304 | Non-Pressure
qL7 A36 A276-304 SS400 SUS304 -
3= A126-B - FC20 - -

Pipe A 106-B Smls Be SCH40
THE - A: 8% 7HsS MR, B: M E87H tem(HIESD),
c:

Carbon 217 - A:iRY XLl B: &R WLt

[N

]

[

E HE
?

@

Q

m

3

g

SCH40 =]

53

Pipe & Fitting Thickness for Steel
PIPE Thickness Unit: mm

21/2|730(763| - | - | - |62| - |70| - | - [95|52| 70 | 140 [3.0(35|52|7.0
3 /889 81| - |- - |55/ - 76 -|- 11155 76 152 |3.0 40/55/76
3122 101.6/1016| - | - | - |57 | - |81 - | - 57| 81 162 3.0/4.0/58 8.1
4 11431143/ - | - | - |6.0| - 86 - [11.11356.0| 86 @ 171 |3.0 40/6.0/86
5 [141.3/139.8| - | - | - |66 - |95| - |12.7[159/ 66| 95 | 191 |3.4|50(6.6|9.5
6 (16831652 - | - | - |7.1| - 110 - (143182 71| 11.0 219 |34 /56|7.1/11.0

8 [219.11216.3| - |6.4 7.0/8.2(10.3127/15.1/18.223.0 82| 127 | 222 4.0 6582127

10 [273.11267.4| - 6.4|7.8/9.3127/15.1118.221.428.6 9.3 127 | 254 40|65 9.3 127

12 1323.9/318.5/ - 6.4 /8.4(10.3(14.317.421.425433.3 9.5 127 | 254 45|65 9.5 127

14 |355.6/355.6/6.417.9/9.5/11.1/15.119.023.827.835.7 9.5 127 - R R B

16 1406.4/406.4/ 6.4 7.9 9.5 12.7/16.7.21.426.230.940.5/ 9.5 | 12.7 - S N

18 |457.2/457.2/6.4 7.9 |11.1/14.3(19.123.8/29.434.945.2 9.5 127 - L B
26.232.5

20 508.0/508.0 6.4 | 9.5/12.7/15.120.6| 38.150.0/ 9.5 | 12.7 = 0

Fittings Thickness
Cenler to End ﬁ,eE:.eJ Length Dia.
1/2 15 381 - 254 254 1/2 21.3
3/4 20 38.1 - 28.6 38.1 38.1 3/4 26.7
1 25 38.1 254 38.1 50.8 38.1 1 334
11/4 32 47.6 31.8 47.6 50.8 38.1 11/4 422
1172 40 57.2 38.1 57.2 63.5 38.1 11/2 48.3
2 50 762 50.8 635 76.2 38.1 2 60.3
2172 65 95.3 63.5 76.2 88.9 38.1 212 73.0
3 80 114.3 76.2 85.7 88.9 50.8 3 88.9
31/2 90 1334 889 95.3 101.6 63.5 312 101.6
4 100 1524 101.6 104.8 101.6 63.5 4 114.3
5 125 190.5 127.0 123.8 127.0 76.2 5 141.3
6 150 2286 1524 1429 139.7 88.9 6 168.3
8 200 304.8 203.2 177.8 152.4 101.6 8 219.1
10 250 381.0 2540 2159 177.8 127.0 10 2731
12 300 4572 304.8 254.0 203.2 152.4 12 323.9
14 350 5334 | 8556 279.4 330.2 165.1 14 355.6
16 400 609.6 406.4 304.8 355.6 177.8 16 406.4
18 450 685.8 457.2 3429 381.0 203.2 18 457.2
20 500 762.0 508.0 381.0 508.0 228.6 20 508.0
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6. Referance <

6. Referance <

Steel Piping Code

KS s

o

KS 715
(JIS)
SPP

= =2 3| 7| = otzq
D 3507 HHEIE ErAZE 2 1‘(’)}1' /;' (;LA}O%OE?L'E%LA%HE
(G3452) | (S:steel, P:pipe, P: piping) (SGP) SRHO Go500A = - i3t
350°CO|5t, Ak &3 10~100kg/cr|
O HITHR EtAZ ZiTt L
D 3562 5 s ."s‘e‘; o p;’)ec’ SPPS | 3 HIEE, QIA2 SPPet 2 Sil=
@388) | e Sreaic) | (STPO) | A7E XI4 A= Sch #807HR|
i sk S2126~500A
TomE EtAZ 21T 350°COlat, )\fg-‘é!%‘!OOl@/cnfolé!Q
D 3564 (S: steel, P pi SPPH e HiE, mLjot B 22 89
(G 3455) o 11 ﬁie'h) (STS) | met i, Lheiv|ziel oz BAE.
-pressure, - nig SPPS2} S Sch #80~160
2 EFAZF Z40)
D 3570 1“(3”_" - Efg e SPHT | 350°COIAQ| T2 HEIE, olZe
@350 | o g'hsie.' em’i‘;‘u@ (STPT) | SPPS2} = Sch # 10~1607}]
SX|A i~ 741} orzq
DI | WESOILBHEAUYE | W | oo o0 00ASI A NS
(G3457) | (Sistoel P pipe, Wiwelding) | (STPY) | X0/ Oletel = =A7I2, 5218
’ | 59| Ut HiE. Fl= 6.0~15.1mm
MoZ, Cr-Mozie| 0[S gt Zoz
D 3573 S Sigy 2 SPA D20 ol AEQIZIAZS ALS
(G 3458) | (S:steel, P:pipe, A:alloy) (STPA) | 3H= 2 0[] AZof m2H n2Zte7t
30 AR - LiAIYo| 2t
LHA] LiAE D2802 M280||: AR,
D3576 | IR QAHLIOIE AE[Ql | STS XT H,,'OL” i ,;’_,i =280 i3
(63459) | Bl 2T (Stoel ube stainless) | (SUS-TP) | 12 PPt 23, Sch # 807Kz
6~300A
|2 iR Zka)
D 3669 (‘S*_;teir; o SPIT | W oltel Sl XHERolm, SPHTSY
G0 | e | (STRU | 22 o2 scnitb07iR| AfS.
AR OJHEZ 2 _
D 3507 Tézte; 5;; SPPW | 4 100mol3te] £E802 SPPoj|
(63442 P: p’\‘pipiné W : wat'er) (saPw) O =3(600g/mfOke)
D 3565 =8 ==Y A STpw_p | PP ES SPwEid] misEtZio Has
(Gomm  (Siseel Titube Pipipe, | Soln | 100mOfsHe) $=8.
W : water, A: asphalt, C: coltar) 80~1500A.
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Steel Piping Code

A234 Piping Fittings of Wrough! Carbon Steel and AIIQy
Steel for Moderate and High-Temperature Service
420 Piping Fittings of Wrought Carbon Steel and Alloy Steel for
Low-Temperature
Al82 Forged or Rolled Alloy Stegl Pipe Flanges, Forggd Fittings,
and Valves and Parts for High-Temperature Service
ASTM A105 Carbon Steel Forgings for Piping Application
A403 Wrought Austenitic Stainless Steel Piping Fittings
2694 Carbon and AII(:)y Steel Forgings for F’ige FIanges, Fittings Valves,
and Parts for High-Pressure Transmission Service
A815 quught Ferritic, lFlerritig / Austenitic, and Martensitic
Stainless Steel Piping Fittings
A860 Wrought High-Strength Low-Alloy Steel Butt-Welding Fittings
G3452 1] {iniz= EtAZE o
Ga4s4 e oS Y 2
G3455 9 HiZE EbAZE Pl
JIs G3456 i HiEE EtAZE P
G457 Hzg 23 ErAY 2o
G3459 S Stainless Ay =
G3460 X iR 23 -
D3507 HiZHE EtAZE 2
D3562 e 2k Eaz a2
D3564 Iy HHr EE] P
Ks D3570 2 2k Etazt pa
D3576 HHEE Stainless zu -
D3583 == 23 Eag o
B16.5 | 2t SX| A S7IX[2 0|34
ANSI B16.9 | HCH7| 8FAlzt 0l
B16.11 | TERE 0|24 A1) 27 2 LIAMAIEE 0|24
B16.28 | X7 | 74| Short radius elbow % 180° elbow
B2311 Ut v ZHA| Sich| 8T 0S4
s B2312 | HiZE K| W7 | X 0134
B2313 | HHES 2| WH7| STAIE 0124
B2316 | iz 2K MY TAE 0134
B1522 | it HiRE 2N W7 | &2 0134
ks B1541 HIEZHE 2| A7 | S 034
B1543 | HiZHS X 7| SEAR 0134
B1542 | HHEE A A SFAE 0152
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6. Referance < 2) Steel Piping 6. Referance < 2) Steel Piping

Steel Profile Linear Temperature Expansion Coefficient

| ange [ Chamel | = HBeam |
|___size [ weight| __Sie ___lWeight| ___Sie  __|Weight]

Linear Temperature

30x30x3 136 | 75x40x5x7 6.92 | 100x50x5x7 9.30
m/m K |in/in °F
40x40x3 183 | 100x50Xx5x7.5 9.36 | 100x100x6x8 17.2 "

ABS thermoplastic Nickel 13 72
40x40x5 2.95 125x65x6x8 13.4 125x60x6x 8 13.2 (Acrylonitrile butadiene styrene) !
50 x50 x 4 3.06 150 x 75 x 6.5 x 10 18.6 125x 125x6.5x 9 23.8 ABS - glass fiber-reinforced Niobium (Columbium) 7 3.9
50x50x5 377 | 150x75x9x 12,5 240 | 150x75x5x7 14.0 Acetal 106.5 | 59.2 | Nylon, general purpose 72 40
50x50x 6 443 | 200x80x75x1 | 246 | 150x100x6x9 | 21.1 Acetal -glass fioer-reinforced | 30.4 22 (Yem RS T madingand 409 | 656
60 x 60x4 368 | 200x90x8x13.5 303 | 150x150x7x 10 315 ) N e 2. melalicel el

Acrylic, sheet, cast 81 45 peiy, 10 1=, 9 805 | 447
60x60x5 455 | 250x80x8x 125 302 | 175x90x5x8 18.1 ry‘ extruding compound
65x65x6 591 | 250x90x9x13 346 | 175x175x7.5x11 | 402 Acrylic, exiruded 234 | 130 :y:m‘ Iype Zlecas‘ 85 | 472

. ion e
65x65x8 766 | 250x90x11x145 | 402 | 200x100x55x8 | 21.3 Alumina B4 @ 80 | 444
75x75x6 6.85 | 300x90x9x13 381 | 200x150x6x9 30.6 Aluminum 222 | 123 | Osmium 5 28
75x75x 9 9.96 | 300x90x10x155 | 438 | 200x200x8x 12 49.9 Antimony 104 | 58 | Palladium 18 | 66
75X 75x12 130 | 300x90x12x16 486 | 200x200x12x12 | 56.2 Arsenic 47 | 26 | Phenolicresin withoutfilers | 80 | 44.4
90x90x6 828 | 380x100x105x16 | 545 200x200x10x16 657 Baifim 0 IR es o GO

7 959 | 380x100x13x165 620 | 250x125x6x9 29.6 Berylium 15 | 64 | Patinum . -

SED - x 100 %A xT0. g x12ox06x : Bismuth 13 | 7.3 | Plutonium 54 | 80.2
90 x 90X 10 133 | 380x100x13x20 | 67.3 | 250x175x7x 11 44.1 Brass 187 | 10.4 | Polyallomer 915 | 508
90x90x13 17.0 - - 250 x 250 x 11 x 11 64.4 Brick masonry 5.5 3.1 | Polyamide (PA) 110 | 61.1
100x100x7 | 10.7 - - 250 x 250 x 8 x 13 66.5 Bronze 18 10 | Polybutylene (PB) - 72
100x100x10 | 14.9 - - 250x 250 x 9 x 14 724 Cadmium 30 | 168 | Polycarbonate (PC) 702 | 39

. Polycarbonate -
100x100x 13 | 191 - - 250x250x 14x 14 | 822 Calcium 223 | 124 glag’s A rorced 215 | 12
130x130x9 17.9 - - 300x 150x6.5x9 36.7 Carbon - diamond 12 | 067 | Polyester 1235 | 69
130x130x12 | 234 - - 300 *200x 8x 12 56.8 Cast Iron Gray 108 6 ll;zl)%g?éza glass fiber- 25 14
130x130x15 | 28.8 - - 300*200x 9 x 14 65.4 ol i
150x180x 12 | 273 i ] 200x300x12x12 | 845 ellulose acetate (CA) 130 | 722 | Polyethylene (PE) 200 | 111

Cellulose acetate butynate - 80-95 Polyethylene SFEeN _ 60
150x150x 15 | 33.6 - - 300x300x9x 14 87.0 (CAB) - High Molecular Weight
150x 150 x 19 | 41.9 - - 300x300x10x15 | 94.0 ! Polyethylene

Cellulose nitrate (CN) 100 | 55.6 tergpmgala,e (PET) 504 = 33
200x200x 15 | 453 - - 300x300x15x15 | 106 Polyphenylene - glass fiber
200X200%x20 | 59.7 - - 300x300x11x17 | 106 Cement 10 6 | ranbrosd 358 | 20
200x200x25 | 73.6 - - 350x175x6x 9 41.4 Cerium 5.2 2.9 | Polypropylene (PP), unfilled 905 | 50.3

- - Chlorinated Polypropylene - glass fiber-
250x250x 25 | 93.7 350x175x 7 x 11 49.6 polyvinylohloride(CPVC) 66.6 | 37 reln%grcsy 9 32 18
- - - - 350x250x 9x 14 7 Chromium 62 | 34 | Polystyrene (PS) 70 | 389
- - - - 350x350x 12x 19 137 Clay tile structure 5.9 3.3 | Polysulfone (PSO) 55.8 31

Cobalt 12 6.7 | Polyurethane (PUR), rigid 57.6 32

Concrete 145 8 Porcelain 3.6 2

Concrete structure 9.8 55 | Potassium 83 46.4

Constantan 18.8 10.4 | Polyvinyl chloride (PVC) 50.4 28

Copper 16.6 9.3 | Polyvinylidene fluoride (PVDF) | 127.8 71

Copper, Beryllium 25 17.8 9.9 Porcelain 4.5 25
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Linear Temperature Linear Temperature
Expansl ficient Expansion Coefficient
e
m/m K |infin °F m/m K |in/in °F
Erbium 12.2 Rubber, hard 77 42.8
Ethylene ethyl acrylate (EEA) 205 113.9 Ruthenium 9.1 5.1
Ethylene vinyl acetate (EVA) 180 100 | Samarium 12.7 71
Europium 35 19.4 | Sandstone 11.6 6.5
Fluoroethylene propylene (FEP) | 135 75 Scandium 10.2 5.7
Gadolinium 9 5 Selenium 3.8 21
Germanium 6.1 3.4 | Silicon 51 28
Glass, hard 59 3.3 Silver 19.5 10.7
Glass, Pyrex 4 22 | Slate 104 | 58
Glass, plate 9 5 Sodium 70 39.1
Gold 14.2 8.2 Solder 50 - 50 24 13.4
Granite 7.9 4.4 | Steatite 8.5 4.7
Graphite, pure 7.9 44 | Steel 13 7.3
Hafnium 5.9 3.3 | Steel Stainless Austenitic (304)| 17.3 9.6
Hard alloy K20 6 3.3 | Steel Stainless Austenitic (310)| 14.4 8
Hastelloy C 1.3 6.3 | Steel Stainless Austenitic (316)| 16 8.9
Holmium 1.2 6.2 | Steel Stainless Ferritic (410) 9.9 515)
lce 51 28.3 | Strontium 225 | 125
Inconel 12.6 7 Tantalum 6.5 3.6
Indium 33 18.3 | Tellurium 36.9 205
Invar 15 0.8 | Terbium 10.3 5.7
Iridium 6.4 3.6 | Terne 11.6 6.5
Iron, pure 12 6.7 | Thallium 299 16.6
Iron, cast 10.4 5.9 | Thorium 12 6.7
Iron, forged 1.3 6.3 | Thulium 13.3 74
Lanthanum 121 6.7 | Tin 234 13
Lead 28 15.1 | Titanium 8.6 4.8
Limestone 8 4.4 | Tungsten 4.3 24
Lithium 46 25.6 | Uranium 13.9 7.0
Lutetium 9.9 5.5 | Vanadium 8 4.5
Magnesium 25 14 Vinyl Ester 16~22 |8.7~12
Manganese 22 12.3 | Wood, fir 3.7 2.1
Marble 5.5~14.1 3.1~7.9| Wood, oak parallel to grain 4.9 27
Masonry 4.7~9.0 |2.6~5.0| Wood, oak across to grain 5.4 3
Mica 3 1.7 Wood, pine 5 28
Molybdenum 5 2.8 | Ytterbium 263 | 146
Monel 135 7.5 | Yitrium 10.6 59
Mortar 7.3-13.5 | 4.1-7.5 | Zinc 29.7 | 165
59

Piping Connections

Tapered Bore Ring Spacer
Plastic-lined pipe to butterfly valve

Ring Spacer
P

Connection of Molded raised face to
gasket plastic lined pipe

Perforated
Steel Locking
Collar

Half Gasket

Connection of reinforced flared
face to gasket plastic-lined pipe

Reducing
Flange N

Providing low-angle bend using
tapered face spacer

Reducing
Spacer

With standard reducing spacer1

Reducing
Filler Flange

Standard/
Flange

Taper Bore
Reducing
Spacer

With taper reducing spacer1

Flanged
Plastic Pipe

Special Ring Flat Full Face
Gasket Gasket
Plastic-lined pipe to flanged
plastic pipe
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Piping Connections

Standard Ring
Spacer
Plastic-lined pipe to flanged metal
pipe, valves, fittings and pumps

Full Ring
Spacer

Rubber
Lined Pipe

Gasket

Full Face
Spacer
Plastic-lined pipe to glass fiber
-reinforced plastic (FRP) flanged
fitting or pipe

Lap Joint
Flange

Schdule 10
Standard Ring
Spacer
Plastic-lined pipe to Schedule 10
alloy pipe with lap-joint flange

Special Ring
Spacer

Plastic-lined pipe to plastic-lined
pipe with no spacer or gasket

61

Plastic-lined pipe to porcelain,
glass or carbon pipes

Blind Flange

Blind Spacer’

Blanking on outlet of fitting

Gate Valve

0| Valve= SA| 522| Hish|| 4202 2%/0|= Siding DiscLt GateZ
HRE H1 abst ZHolck

8 : 0| Vaves Rt Valve, T 248 SZO|LL 20 SFElo] MEf2
A8E|H R 2H Sxlo2= MEEIX| Z=Ch 12 1| o3
E52| RA0l| AB=/LE SuryLt THE2| FA0l= ARBEIX| =L,
Y TS| IS 1 YU Lot AT AW FHS 0
Sealing0| ZEICt,

CRY : b5 IX| QLS M ZI=(Vibration)o| 44717 | £11 Seatet
Disc@| otz 7+ A47|7| £lct. ti& 2] Gate Valve= Steam Lineof|
ZFHME|X| o X5 A 2 80| AQEIL}, (By—PassE &) MSS-SP45 By—Pass Drain

Globe Valve

0] Valve= Ring SER2| Seatdf] #2102 AtE5H= Stem0f| 2[510 DiscLt
Plug EElo| mi2f HX|2 22E F1 g Bt YHHo2 2 IU| Valve
BodyZ 7HKIH i7et 70| F4M0| dxlidMol A FHlel SS0]
SAp 2SR,

B : 32 I 2X0| AIREH STXH ValveR ZIREICE

A : Short Lit2 74 Al7 =0 Al4310 Seating® 2 0tz 7t &Ct,

2 U ZoIZ 2oto] & ZHO| 7Ksaich Valve HZlof e

A AFo| Zo| ot

£HY © e210| 517t Ak Large Size ValveOll A= EHSA| 2 20|
AQE|0] Gearing Lever7t 25T 22 242 Valveo!| H|15H0 Weight
7} 20| LIZHTE Weight2 215 SizeOi] MEHS 2h=Ch.

o=

Packing
Body/Bonnet
Connection

Seat

Packing

Body/Bonnet
Connection
Seat

Ball Valve

SR (Housing) £501l T (Ball) S LIEAIA Ballg 90° 81F AIZS 2 JHHZFES it Full Bore
2 Reduced Bore typeO| ULt

Ball Valve= Flow Control, Pressure Control HHIXSS &t Q11 & UUHKO| oly| FpALE
otL|2t

B : BAN S|, DT ANF|, KH240| Mz, SurySoll AL 7HSSIct 20| ChE weet
H|w3l0{ 27|17 &1 2AH7 7HCE

- % TumeZ X537t 20|35tk

— S| EA0]| wE Seat ringAHEI0| CHASICH

— et Msto| olsich,

THE 1 0] ValveE X ValveZ ALSE I Seat7t FI0f LI27| H0 Ballofl Vent HoleO| SiCtE &3
AEHOfA] Ball 01 X}0{ U= Wil ERIS OF7 [AIZ 4 ULk

(82 LIX= ST 8) &, MHE T th20| Baldoll AT A= HHZHA0A Water HammeringS
o 4 U 2TEX| th= U SRS YoZ 4 Qlrt Soft SeatkfH (PTFE) 0] ALSEof| what
S 2z KiSks gh=Ct
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Check Valve
SRS YWK[5t0] §t WEO 20t 527 St KIS ValveO|H 50| Hoz 2 x| ==
Valve (BX[H)0|Ct. 0] == PumpZt B&E F0f Pump2 HFE &IX|5HH

Check Valve= Disc7t Seatz 0lSsh= 2ol Mzt 471X|2 2RE 4~ T

b [o

1) Lift Check Valve
Disci= BodyLt Cover Platei] A%|El GuideZ 53101 Body Seat0ll L3I0 #X|sko = 2S3ict.
Spring2 Y=fol0 YUY Weez ZEE & Qloh

2 : 33 YX|2 Horizontal Linell AL E|H 2421 24517+ 3Ct, 270(5t Small Pipe Linedil AFZ.

2) Swing Check Valve

Pin(SE= Hinge)oll Qls XIXIZ|0] Swing RS & 4 U= ValveZM A7 S0 5t £2l02
SHSX|H CHEE XM B2l ARZEICE DiscQ| S 7421 Lift Check Valve 2Lt M, 0[S 201t
H=ItE FA7HDiscel 0152 Watisl7|= BiCt. Disce| 0IS7EI= Valve Size7t HE4+E ZOIK
ZMOR Valve?| RA7t HX|1 Disco| 288 FAIAAZA 5122 24°0[442| Swing Check
Valve Muli-Disc ValveZS AtESICt

B : AT UKo ALE.
1 2! 25171 2o} Horizontal or Verticalofl AR, 2A|7} 741 240] Mict,

CHY 1 A0 oM 02X AX0| M7|7] &1, HE S40]M Sealing EHO| ZAlZ|7| #Ct.

3) Tilting—Disc Check Valve

X R50| HIPH= 30| X510, Swing Check Valve2CH 2| Close&|H, Seatoll £240] &7 EIct,
R85 427t 2 M= Y Lot 20, 427+ A2 U= H|@H Swing Check Valvel2CH 22 2517} Xt
RE0| N Yo S2TE OB Fi= SFORE MR| B 4 QlCk

0| Valvei= 240| M EFE0] Q111 Swing Check Valve 2Lt 4:2|7F Z2H5ICE [M2tA Swing Check
ValveZ £ 4 Gl ROIAZH AL3E QUL

4) Diaphragm Check Valve

SeatS 510 Z23H= Diaphragme 712! Check ValveZ A & 224X[X| 42 ValveO|Ct,

= 7H2] FlangeAt0[0i| EE= Pipe Union2tol| MX|EICt 0|F Valves 35 Z0| 2 1f £o0{ LRPL
1 Mpa O|7Lt ARBR2E7F 707 OI4Y T= ARZO| AEHS Bh=Ch

5) Dual Plate(Wafer Type) Check Valve

Semi—Circular Plate7| 8t Wo 2 £0{ = T2RZM St 7§ = F7H2| Springdl| St 7H2] Hinge Pin
OF Valve Bodyoll FAH=0] ULt

63

7 [ SEHE RXIsHA Bt

Butterfly Valve

Butterfly Valve= Valve Body2t2| DiscZ 90° 0| HOZ SIHAIZIC2M S22 Muist=s

3|7 (Rotary) Valve2| LZ0|Ct

8 : Ball Valves AIhXOZ 40| SR5HX| 242 X2 Systemol| AFSEIH 2E 7 Lineol|
ARZEt

T Y Zopt Mo, 7N Tz H2I7HECE 7H40] MBS, Size MI7E 3t

hd 1 E4-5t Seal0| AEEIX| 4OH 40| BCt R£0] 2 SE0i| 25t 5 Sealo| ASHA| FCt

KSA7 =t 2 £lo| ZRstH X2 Systemoi| MEHst AFZEICE

Plug Valve

Cock Vaive2| 8t TypeQ2 SEFEE 2t71Lt Sealing™ Af0|0 OFZIS 7|AIHO2 ZAATI=

TEE 7HIL QL= ValveO|Ch ChHIZ Plugtioli= §2 7HXI1 &18E + U=E o AzICiLt

E0[me| AAE 7HX|2 Qlck.

8 : 12, Mo 85I Bal, Gate, Glove Valvet RAISH 7|52 L3St

BHE : YEHOR Plug Valves 37|0IlM Z2n Et Valved]| IS H2|RE0] &1, H2 Hele|
A FEsict.

T : Plug Vaives  HIAZI7{Lt HolLks ZE0| UM SEF7t ESHE Plug Vaives 712!
20| ZRsict

Diaphragm Valve

0] Valve®| Bodyi= Diaphragm@]| Zf&0| H&st=E 0| QU= D& 0] Urt

Close@| %22 Diaphragmoil HZE UEQ| e1E7 |70 2Jst0ef 0|2 0{ZICt

Seat Typed| 2kAf Weir Typeitt Straight-Through TypeQ2 TLEEICH,

CHRIZ Pinch Valve2t HIXEH 0I-E 2= R0fl 40[=0| F, Diaphragm 0| 2/2] LS-20

Ol SE0| el WXIS ¢lot 7|L4o] ECh.

8K : AE, 9|%E MIE, Sludge, Ore, Cement, PulpS0fl AQICt Diaphragme| A& MBoll= Foi7t
Qs F2 N S2RAE BEIE0| ARRET Uk
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6. Referance < 6. Referance <

Production Item
1) Non-Metallic Sheet & Gasket 2) Semi-Metallic Gasket 3) Metallic Gasket

E M-
£ 4112 45

SIS 0183t 2

Compressed Non-Asbestos Spiral Wound Gasket Ring Joint Gasket 7 Molded Packing
; .
el Shesli @ st £ 4 0| Spiral Wound g %:g e e o) *.3'1;\-5 £ M:Grophie2 38
3

Gasket2 &4 (Metal
Winding) 2t FillerS T+ VA

oF UWE RPE UF
41845t Ring—Packing

HEUX|, YAE7|,

1Y 3718 Hss

"

®

HES2 g Ry S oz 2otM HElS Gasket e HUE 7% Q. 0|ct, £9 Packing0|22
B0 wat HE. o2 FilerER0] 2t 2XQ0fM T2 17| [E7tA, 120| 2H| B7| Sofl ARREl= Uit H20]A 12 SHRIX| ABO| 7kS3iCt,
HEZY: - MQER, B8 T2, S, T 2 Ui e S35| S212tal 2l ey Bialo] 7ol itk
JIC6000, JICB000W, JICE010, JIC6030, Flange, € m&h7| & HSIsH| X8, HEZS : JIC3850 Series HEE : Jcaror
JIC6100, JIC6200, JIC6400, JICB400W, HZS : JIC3834 Series efc,
JIC6210, JIC6215, JICB330, JIC6700 IH01= 21 Hef : Anti-VOC Packing Set
Jles, UEs, JEE, - o SYRCINE, £ M:Anvoc
—~ T il = S[HIM ©
Graphite Sheet & Gasket FillerE% : Graphite(SF), Teflon(TF), Non Gland Packing ;agf\%nglsye:.z_ f;al‘“; ;ﬂr;I
. BAE0I ZE 2 5.

E M =2ix|olol LAMO| Asbestos(NA), Ceramic, Mineral(STARPITE®) E M:2tz No=gH Gas2, Hot \; e H; ol
oJZ5{0] 22 H=BIelofNE {1 — TooixiH o2 Hxst 2R/ HEPIALNG, LPG
LEH0| oLk, Fx2 A Metal Jacketed Gasket Y. dRe &F & B S) AZE 3tEkE, 12 nglo| 57| S CiHo|
ol T27I| Chefil AS, £ A:yuoiucs WAlof wet Hm, W A0l Ft53ict,
HES : Jc4201, JIC4201-P, JIC4201-B, SRS YEHEAS D=2 SOl AlgEct. HEY : Jcsto1-v
JICA201-W, JIC4204, JiC4205 A 7HAY, U B HIZS : 4IC3020, JIC3020-1, JIC3063, JIC3064,
— HII5 el - JIC3065, JIC3067, JIC3069(GS), JIC3072,
PTFE Sheet & Gasket Hxt 7ksstn, HnE | o2 BE JIK[7t 22 JIC3074(CR), JIC3075, JIC3076, JIC3076W, 5) Rubber Sheet & Gasket
= A el g i}, IIERRE Of2{7HK| SAEO0| AL T1s, JIC3077, JIC3080, JIC3085, JIC3094, JIC3095 E M:eRige
o4t 423 ofaR|2 HIZ2 : JC3840 Series DR U5 2,

= = . ZOIMO| E1 L HEQ
SBRHRIFE Sheelal 012 — Hatch Cover Packing {2y ol ol et
AXo| HoAOR J1Z5t ) Ol M= QFZIQ| Sealing
;‘i’l c=e °= Kammprofile Gasket, etc. £ 43N0 ey U= M52 OX[5ts n2AE

A T = 4:3smesuaye B0 Tuoeel Cushion \ P SR,

. Cen s
HEY: JICB?O& EL|3iEH(Serrated Type) 6‘ M2 E4 HEdR2 ZEE7| 20| Flange 7|7 59| 7tAHIOZ
JIC8305G(Reinforced), JIC8312, JIC6066 ] O& RIEMS _ay— of2iy Hxstn S Sx{o] E20f 2= YRS MASIH0F BiC)
2 Aot} 7 HEAS SENV A2IE PTFE Yamo2 B3 Chemical Ly o =

O . ZAslot ERH0 STARFOIL® Tank & MEE2 Hatch Cover PackingO|Ct, HISS : JCI000 Series
RiGEnvelonedicishion)iGasket TapeS H25101 Sealingi5S SriAIZion JIC3069-GSE Product Carriert2] Chemical
S & EEl=Cushionx (Y5HIMBiE, Solid flat Metal Gasket AFR0| Z2A5I7LE W Tark Hatch Cover®] SealngBO2 E4 HixtE! )
DS 5)E PIFERHO 2 mj=st HE2AS L2 5 nf MISH 7HAZ S| PackingO|Ct, 6) Insulation sets
GasketO& &51% QHE0| SofLtc Slof w2t 7|23, QIR I - eledoR HIEE : JC3069, JIC3069-GS £ 4:™N 255t
HIEE : ucssi0 RfElo] Zick HO5 Fengeo] =oia} .
- . HEE: Ca8s0 Series =Agxie s sscs SO CGNE
PTFE ODS Gasket - T A : Gasket +Bolt+
HIZ : Sr2iRle Cushiont(2iEH|ABiE:, Nt +Sleeve +
D2 S)E PTFELHO R mi=5ta Out Die. Insulation Washer +Steel Washer
23 2515t GasketO|L}, AR2EE A7t HEE : JC7700 Series

Asitiels SAtlel 96 WRIE 4 s
Sxo] 9ict

HEY : ucssis
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6. Referance < 4)Gasket

6. Referance < 5)Bolt

Gasket Installation Procedure
1. Install Gasket(7FAZ ZH=H
1). Ensure gasket is the specified size and material.
7EAZI0| XIFE AlO|=2t ME 2 MIZIE|U=X] SHRIBHCE
2). Examine the gasket to ensure it is free of defects.
7tAZIO| B GRS ERISICE
3). Carefully insert the gasket between the flanges.
SUX| Atojol] 7tAAS ZAUAYA TI2CH
4). Make sure the gasket is centered between the flanges.
7kAZI0| SRHK| MIE] 220 YIXIRE=X] BTt
5). Bring flanges together, ensuring the gasket isn't pinched or damaged.
ZHAZI0| AR DIARIALE 2YER| U=F SolotHA SHXIS FASICE

. Install and tighten fasteners(Z48 Z2ta} x2l)
1). Always use proper tools : Calibrated torque wrench or other controlled tensioning device
orAr XSt 7|2 A}Q.oh:}

. Consult your gasket manufacturer for guidance on torque specifications
E23 X Qftiof BeliAts 7kAN MIEYHM|e HolFtct

. Always torque in a cross bolt tightening pattern.

ZE ZYUA| &Y ChZHd ek M2 Bl

N

\'\3

@

w

. Tighten the nuts in multiple steps(CHEHA| LE =)
1). Tighten all nuts initially by hand (Larger bolts may require a small hand wrench)
BE HEE X30l= 292 XQICt (2 EEE A2 MRS AISE 4~ rh)

2). Torque each nut to ~30% of full torque
30%77IX| 2t HES Z=2Ick

3). Torque each nut to ~60% of full torque
B0%7HK| 2t HES Z2QICt

4). Torque each nut full torque, again still using the cross bolt
tightening pattern(larger diameter flanges may require additional
tightening passes)
2 M2 §Ms| LIES oIt (g BdiXl= 712 28 &)

5). Apply at least one final torque to all nuts in a clockwise direction until all
torque is uniform(Larger diameter flanges may require additional passes)
BE E237 ZUsHA 2 W7IX] AALCRE EES AEXeZ xelct,

. Re—Tightening(XH =)

1). Caution : Consult yours gasket manufacture for guidance and recommendations re—tightening.
Fo| : THZEYofl 2tet Ol 3 oAl BeiME 7tA MEYX|H Heltct.

2). Do Not : Re—torque elatomer—based, non—asbestos gaskets after they have been
exposed to elevated temperature unless otherwise specified.
el P AR YoM 45E 20 =EE Fol= 1RVt HRE HIAH JAANR
THEJS SIX| ed=Crt
Re—torque fasteners exposed to agrresive thermal cycling.
225 FHsl)| L EE AURES AEYUS Sich
All re~torquing should be performed at ambient temperature and atmospheic pressure.
BE MEYS th7[2= L Ch7[0)A 0|F0{x{0F Stk

IS

67

Machine Bolt Metric. (KS B 1002. JIS B 1180)

Bolt Tolerance =
diam:
@%@ﬁﬁlﬁﬂ
Iar |sh lar lar
o - 0.6
M6 6 |-01| 0 |-0.15 4 10152025 0.6 | 10 -0.2-0.6 0.6 115025 18 1 | -
- _02 - - -
me|8|o| - o755 -|-| - |1/oo]| o 1504221251
M1010 015 - |-02|7 - - | - |17-025-07 07 |196 04 26 15 1.25
mi2l12] - | - | - |8 - -1 - |19]-]-]- [219/06]30 1750125
(M14)14 - | 0 |09 |9 - 103108220 0 0 |25406 34 2 15
M16 16| - 025 02|10 - | - | - |24-035-08| 08 (27706 38 2 15
Mg/ 18 0| - | - |12 - - - |e7| - | - | - |312/06 42 25 15
m20| 20 |-02| - | - [13]=02[ - | - [so| - [ - | - [s46/08] 46| 25 [15
M22) 22| - | - 14| - 03509 32 - | - | - |37 08 50 25|15
M24 24 - | 009515 - - | - |3 0 0 0 (41608 5 3 2
M27) 27| - 03503517 - | - | - |41-04 4 -1 (4731 60 3 2
M30/30| - | - | - |19l - [ -] - |46 - |- - [s31] 1|66 35 2
(M33) 33 0 | 0 | 1.2 |21 4025204 +10 50| - - - |577 1 |72 35 2
M36| 36 0.25-0.4| 0.4 (23| - | - | - |55/ 00| o Je3st 1 |78| 4 |3
Ma2 42 - | - | - |26 - | - | - |65-045-12 12|75 12|90 45 -
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6. Referance < 5)Bolt 6. Referance < 5)Bolt

Bolt. Weight #1 Bolt. Weight #2
In Kilos Per 100 Pieces With 2 Nuts (inch) In Kilos Per 100 Pieces (mm)

Unit : kg Unit : kg
i Dia.
(B | va s 3|70 | 1 oslivir-onlva ol o[ (B w2 e o ez was v | oo o | wos o ez s
- - - - - - - - - - 60 8.1 - - - - - - - - - -

2-1/2 10.8 - 15.6
2-3/4 1.6 | 198 | - - - - - - - - - - 70 89 (169 | - - - - - - - - - -
3-1/4 124 | 21 | 324 - - - - - - - - - 80 96 | 182|325 - - - - - - - - -
3-1/2 132|222 | 343 50 - - - - - - - - 90 10.3 | 19.6 | 345 | 455 | - - - - - - - -
4 14 | 234|362 526 718 - - - - - - - 100 1 21 | 36.7 | 472 542 - - - - - - -
4-1/2 148 | 246  38.1 | 552 | 752 | 102 o ° ° ° = ° 110 1.7 | 222|387 | 483 | 58.2 | 80 ° ° o ° = =
4-3/4 156 | 258 | 40 57.8 786 106 | 137 - - - - - 120 12.4 | 236 | 40.7 | 50.9 | 60.2 | 84.7 | 107 - - - - -
5 164 | 27 | 419 604 | 82 | 111 | 142 | 179 = = = = 130 132|249 | 428 | 534 632 88.6 | 111 | 141 = = = =
5-1/2 172 282|438 | 63 | 854 115 147 | 186 | 234 - - - 140 142 262|449 | 559 | 662 924 116 | 147 | 185 - - -
6 18 | 294 | 457 | 656 888 119 | 153 | 193 | 242 | 289 = = 150 149 | 275 | 469 | 585 | 69.2 | 96.3 | 121 | 153 | 192 | 237 = =
6-1/4 18.8 | 30.6 | 47.6 | 68.2 | 922 | 123 | 158 | 200 | 250 | 298 | 263 - 160 156291 | 49 | 61 | 722 100.1| 126 | 159 | 199 | 245 | 302 -
6-1/2 19.6 | 323 | 495 | 70.8 | 95.6 | 128 | 164 | 206 | 258 | 308 | 374 | 437 170 16.4 | 30.4 | 51.1 | 635 | 752 104 | 130 | 165 | 206 | 253 | 312 | 378
7 20.4 | 335 | 50.8 | 734 | 99 | 132 | 169 | 213 | 266 H 317 | 385 | 449 180 - | 318523 661|781 | 108 | 135 | 171 | 213 | 261 | 322 | 389
7-1/2 212 348 527 | 755 | 103 | 136 | 174 | 220 275 | 326 | 396 | 462 190 - | 331 544 684 811 | 112 | 140 | 176 | 219 | 269 | 332 | 400
8 22 361 545 78 | 106 | 141 | 180 | 226 | 283 | 336 | 407 | 475 200 - 345565 71 84 | 116 | 144 | 182 226 | 278 | 342 | 411
8-1/4 - | 373 563 805 | 108 | 145 | 185 | 233 | 291 | 345 | 418 | 488 210 - | 358 585 735|884 | 120 | 149 | 188 | 233 | 286 | 352 | 423
8-3/4 - 386 581 831 | 112 | 149 | 191 | 240 | 299 | 354 | 429 | 500 220 - | 371606 761 | 91.4 | 124 | 154 | 194 | 240 | 294 | 362 | 434
9) - 398 60 856 | 115 | 1563 | 196 | 246 | 307 | 364 | 440 513 230 - | 385 626 786 | 944 | 127 | 159 | 201 | 247 | 302 | 372 | 446
9-1/2 - | 411618 882 | 118 | 158 | 201 | 253 | 316 | 373 | 451 | 526 240 - 398647 81.2 974 1309 164 | 208 | 253 | 310 | 382 | 457
10 - - | 637907 | 122 | 162 | 206 | 260 | 324 | 382 | 463 | 538 250 - | 411668 837 100.4/134.8| 172 | 214 | 260 | 319 | 391 | 468
10-1/4 - - - 933|125 | 166 | 212 | 267 | 332 | 391 | 474 | 551 260 - - | 688 863 103.4/138.6| 177 | 220 | 267 | 327 | 401 | 480
10-1/2 = = = = 128 | 171 | 217 | 273 | 340 | 401 | 485 | 564 270 = - | 709 | 888 106.4|1425| 182 | 224 | 274 | 335 | 411 | 492
11 - - - - 182 | 175 | 223 | 279 | 345 | 410 | 496 | 576 280 - - 73 | 91.4 109.4/146.3) 187 | 230 | 281 | 343 | 421 | 505
11-1/2 - - - - 135 | 179 | 228 | 285 | 350 | 419 | 507 | 589 290 = = 75 | 939 112.4/150.1| 192 | 236 | 291 | 360 | 431 | 517
300 - - | 771965 1154| 154 | 196 | 241 | 298 | 368 | 441 | 530
320 = = - |101.6/121.3/161.7| 206 | 253 | 312 | 380 | 461 | 553
340 - - - - |127.3/169.4| 215 | 265 | 326 | 395 | 480 | 570
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6. Referance < 5)Bolt 6. Referance < 5 Bolt
Stud Bolt (JIS B 1173) U-Bolt

e — TV PO R

L—

Unit : mm Unit : mm

[ Diameter | _w&_| w10 | M2 | W14) | w16 | (1g) | m20 |
0 0

d Tolerance 0 Oofult’i(:;: Type A Type B Type
’ 0.15 018 021 | H ] E ! H]E[H]E]
Basic 18 | 20 | 22 | 25 | 28 | 30 | 32 15 217 | 12 10 | Mi0 | - - 39 20 | 47 | 30
s +1.9 | 422 | +26 +3 +5 20 272 | 15 | 10 | Mi0 - - 45 | 20 53 | 30
Tolerance
0 0 0 0 0 25 34 18 | 10 | Mi0 | - - 52 | 20 60 | 30
Basic 12 15 18 20 | 22 25 32 427 | 23 | 10 | Mi0 & - - 60 | 20 68 30
Class1 +1.1 +13 40 486 | 26 | 10 | M10 - - 66 | 20 74 30
Tolerance
0 0 50 605 | 32 | 10 | Mi0 & - - 78 | 20 8 | 30
t | Class2 Basic 11 15 | 18 | 21 24 | 27 | 30 65 763 | 40 | 12 | M12 | - - 9% | 25 | 108 35
Basic 6 | 20 | 24 | 28 | 32 | 36 | 40 80 891 | 46 12 | Mi2 | - - 1m0 25 | 120 | 35
Class3 +1 +1.3 +16 9 1016 | 52 | 12 | M2 | - - 123 | 25 | 133 | 35
Tolerance
0 0 0 100 | 1143 | 59 | 16 | Mi6 141 | 50 - - - -
20-30 2042 125 | 1398 | 72 | 16 M6 167 | 50 - - -
32-50 05 150 | 1652 | 8 | 16 M6 192 | 50 - - - -
L Basic 55-80 Tolerance +0.6 175 190.7 98 16 M16 218 50 - - -
90-120 07 200 | 2163 | 111 | 20 | M20 | 249 | 60 - - - -
140-150 08 205 | 2418 | 124 = 20 | M20 | 274 @ 60 - - -
250 | 2674 | 137 | 20 | M20 | 300 | 60 - - - -
Tolerance on Stud Length-in.
Nominal Size or Diameter of Stud D 5 = 2 350 355.6 181 24 M24 394 70 - - - -
- L Equal to 6 in. and Under L Over 6 in. 400 406.4 207 24 M24 | 444 70 _ . _
No. 8 to 5/16 in. inch. +1/16 450 4572 233 30 M30 | 505 85 _ . _ .
Over 5/16 in. to 3/4 in. +1/8
Over 3/4 in. to 1-1/4 in. +3/16
Over 1-1/4 in. +1/4
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6. Referance < 5)Bolt 6. Referance < 5 Bolt

Bolt/ Nutel Al 2= Bolt/Nutel At 2=
1. Et4Z0} 8132 Bolt/Nute] =&t 2, AHQI|AZ2| Bolt/Nut| =g
zes T T AT T
%C020C025C, 045C | - | - |- |- |- - | - ATL | Bo N|BNA 8 BFA C|8CA 8 MN 8MNA 8P 8PA
2 . . 1 |Ss41/520C/S25C| 2 oM 2H| 4 | 7 |3 |23 |24 oML 4L | 7L 57 | a2=c [ I I I T N I N I N M I O N I I
s 200 350 350 400 450400 478 550 300 425 428450 475 950 e o I I o B o B Rt B
B6X |-20~300 O | O | - |- |- - |=| - |- -]« /-] - |-|-
W dc sS4t 0200 | @ | - - |- - - - |- e -] - B8 255575 - - | @ - - - |- | - - - |- - - - - .-
S| 025C (826010350 | - O - - -l s sl e 304 | BOA 255575 - | - | - @ - | - - - |- |- -] - - - -
| 035C [S35C| 10350 | - | - | @ |- || - |- |- || -|-|-] - NeX| 200 | - | - |- - - o
10r02Mo | B7 | 10550 | - | - | - |O| @ O|O|- - |-|-| |- 304N BSN | 20 | - | - - |-l - -
| icrozmo |B7M| 10575 | - | - | - |-jO|--jO]-)-]-]-)- - BOF 200350 - | - | - | - | - - || - o« o< oo
42: 1Cr-0.5Mo-V | B16 | -10~600 | - | - | - |- | -|-|®@|O - - | -|-| -|- 30333 B8FA-200~850 - | - | - |- |- | - |- | < |- - |- 1.1«
B scrosMo | B5 | 10850 | - | - | - |- - -] -]-Jo|-|-|-|-]- ® BBFX|200850 - | - | - |- || - - - -
NiGrMo |22 |20425) - | - | = |-f-|-|-]-]-1O}-}-}-]|"- BBF |-255~575 - | - (O - |- - |- |- O - |- - |- -|-| - -|-
B24|20425) - | - | - |-]-|-J-]-|-]-]O]-]"-]" 321 |BBFA|-255~575 - | - - O - | - | -| - |- O |- |« || - = | - |-|-
025Mo | L7A | 20475 | - | - | - |- - |- |- - -|-|-|0lO] - BETX| 200 | - | - |- |- |- - oo
by L7B 100850 - | - | - |- |-|- -/ - - -|-|-]- 0O B8C |-255575 - | - |O | - | - - | -] - |- -|O| - - -] - - |- -
E 1Cr02Mo | L7 |-100~550| - | - | - |- |- |- -|-|-|-|-|-|-|@®@ 347 |B8CA-255~600 - | - | - |O| - | = || - || - -|o|-| -] -1 - |-|-
= LM 100675 | - | - | - |- - - -|-|-|-|0 - 0O BECX| 200 | - | - | - ||| - -] - |- o T
05N-Gr-Mo | L7C |100-850 | - | - | - |- |- |- |- - - - -|-|- 0O BOM -255-600| - | - | @ - | - | - |-l - - - |- - @ |- - |-/
[ tenicrMo| a3 q00ss0| - | - - |- - |- |- - -|-|-]o]o 316 |BSMA-255-600 - | - - @ - | - - - |- |- - - |e| - - |- -
XH|T 1. B 5 oHE XS BAS A(E 5 e HE 5S4 ARBElE AUY) B8MX -200 [ RO A R R A T I I I - - -
2. NgREE B4 Y, 7IE, 2ol HEe=S HolN AlBSIxl 2 21,
B16N BSMN 20 | - | - - |- |- - e e e e e e
B8P | 255 | - | - ||| - ||+ -l - -] - =le e |-
305 B8PA 255 | - | - |- |- |- - -] |-l el el e e
B8PX| 200 | - | - |- |- || - |- - -] e e e |-

*H|D 1 E S 0RE XBS BAR Z(E 5 e BE SY M= AHY)
2. N82EE 84 8T, 7IE, 72l MER2EE HolM AR 2 A,
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6. Referance < 6)Welding Rod 6. Referance < 6)Welding Rod

HLE 3. Wz4ze

mam S == ME s T s [ ke UIE SE
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o
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2 S AR 2o i x| LPGALPG XEET So| eg
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K-7028LF | E7028 |D5026|D5026 XSX4A7| |490N/ma Daiztol o5t o 2wz 875 K-8018C1 E8018-C1 - - HEXSAN| 271718 25% NiZ, 28 L0l 28
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6. Referance < 6)Welding Rod

6. Referance < 7)Specific Gravity Of Liquids

6. AHQIHAZE

HEY AWS |
KST307-15 | E307-15
KST-309Mo-15| E309Mo-15
KST-308 E308-16
KST-308-15 | E308-15
KST-308L E308L-16
KST-308L-15 | E308L-15
KST-309 E309-16
KST-309-15 | E309-15
KST-309L E309L-16
KST-309L-15 | E309L-15
KST-309Mo | E309Mo-16
KST-309MoL | E309MoL-16
KST-310 E310-16
KST312 E312-16
Tensile Weld
KST-316 E316-16
KST-316-15 | E316-15
KST-316L E316L-16
KST-316L-15| E316L-15
KST-317 E317-16
KST-317L E317L-16
KST-318 E318-16
KST-347 E347-16
KST-347L E347L-16
KST-410 E410-16
KST-430 E430-16

=
D075 | D3O7-15
D309Mo-15 | D0IMo-15
D308-16 | D30B-16
D308-5 | D305
D308L16 | D30BL-16
D308L15 | D30BL-15
D396 | D30-16
D309-15 | D30-15
D309L16 | D309L-16
D309L15 | D30IL-15
D309Mo-16 | D30IMo-16
D309MoL 16| DB0IMoL-16
D310-6 | D310-16
D3126 | D312-16
031616 | D316-16
031615 | D316-15
D316L-16 | D316L-16
D316L-15 | D316L-15
D317-16 | D317-16
D317L-16 | D3I7L-16
031816 | D318-16
D347-16 | D347-16
D347L-16 | D34TL-16
DA410-16 | D410-16
D430-16 | D430-16

2t
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2RUEIEFL[of
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EHEEE]
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2IUE[EN{OA | o
2RlElEfL{of
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2HAE[ERL{OpA

2HUEIEfLIOFA
BEEE R

2IE[ER{Ob
2HAE[ERLIOHA
ZHUEIEHL{OHA

2HUEIERL{OHA
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2HAEIERLIOHA
2HEfErL{obA
2HAEIERLIOHA
2HUElEfLIofA
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2HAE[ERLIOA
ZHUEIERLIOHA
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71

Teomp %ﬁz“’,'lft'; Teump.
(C) () (°C)
Acetic Acid 1.052 | Gasoline, Vehicle 60°F 0.739
Acetone 0.787 | Glycerin 25 1.263
Acetylene, liquid -1 21 °F 0.62 Glycerol 25 1.129
Acetylene, liquid 70°F 0.38 Heptane 25 0.681
Adipic acid - 0.72 Hexane 25 0.657
Alcohol, ethyl (ethanol) 25 0.787 | Hexanol 25 0.813
Alcohol, methyl (methanol) 25 0.791 | Hexene 25 0.673
Alcohol, propyl 25 0.802 | Hydrazine 25 0.797
Ammonia (aqua) 25 0.826 | Kerosene 60°F 0.82
Aniline 25 1.022 | Linolenic Acid 25 0.902
Benzene 25 0.876 | Linseed Oil 25 0.932
Benzil 25 1.084 | Mercury 25 13.633
Bromine 25 3.12 Methane -164 0.466
Butane, liquid 25 0.601 | Milk = 1.035
Caproic acid 25 | o924 pabhina ahtna | 15 0.667
Carbolic acid 15 0.959 | Wood 25 0.701
Carbon disulfide 25 1.265 | Napthalene 25 0.963
Carbon tetrachloride 25 1.589 | Nonanol 25 0.823
Carene 25 0.86 Octane 25 0.701
Qil, Castor 25 0.959 | Olive Qil 15 0.703
Chloride 25 1.56 | Oxygen -183 1.14
Chloroform 25 1.469 | Palmitic Acid 25 0.853
Citric acid 25 1.665 | Pentane 25 0.755
Coconut Oil 15 0.927 | Phenol 25 1.075
Cotton Seed Oil 15 0.929 | Phosgene 0 1.381
Cresol 25 1.027 | Phytadiene 25 0.826
Creosote 15 1.07 Pinene 25 0.858
Crude oil, California 60°F 0.918 | Propane -40 0.585
Crude oil, Mexican 60°F 0.976 | Propane 25 0.495
Crude oil, Texas 60°F 0.876 | Propylene 25 0.516
Cumene 25 0.862 | Propylene glycol 25 1.036
Decane 25 0.728 | Pyridine 25 0.968
Dodecane 25 0.757 | Parole 25 0.969
Ethane -89 0.572 | Resorcinol 25 1.272
Ether 25 0.716 | Sabiname 25 0.814
Ethylamine 16 0.683 | Sea water 25 1.028
Ethylene glycol 25 1.1 Silane 25 0.719
Fluorine (freon) refrigerant R-11 25 1.48 Sorbaldehyde 25 0.898
Fluorine refrigerant R-12 25 1.315 | Stearic Acid 25 0.941
Fluorine refrigerant R-22 25 1.197 | Styrene 25 0.906
Formaldehyde 45 0.815 | Terpinene 25 0.85
Fuel oil 60°F | 0.893 | Toluene 25 0.865
Furan 25 1.421 Turpentine 25 0.871
Furforal 25 1.159 | Water, pure 39.2°F (4°C) 1
Gasoline, natural 60°F 0.713 | Water, sea 77°F 1.025
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6. Referance <

6. Referance <

Engineering Abbreviations

[_No__|_ Abbreviation | FulName |

©CONO G R WN =

AFC
AFD
API
APPRL(APPRL)
APRD(APPRD)
ASME
ASS'Y
ASTM
ATM
AWWA
BIN
BBE
BE

BF

BL
BM
BOP
BOS
BS
BTX
BW
CBE
CERT.
COND
CONN
CPLG
CPM
cPVC
cst

D
DCN
DEL
DIM
DWG
EQ
EA

Approved for Construction
Approved for Design

American Petroleum Institute
Approval

Approved

American Society Mechanical Engineers
Assembly

American Society For Testing And Material
Atmosphere

American Waterworks Association
Bolt And Nut

Bevel Both End

Bevel End

Blind Flange

Battery Limit

Bill Of Material

Bottom Of Pipe

Bottom Of Steel

British Standard

Benzen, Toluene, Xylene

Butt Welding

Commercial Bid Evaluation
Certificate

Condensate

Connection

Coupling

Critical Path Method

Chlorinated Polyvinyl Chloride
Carbon Steel

Diameter / Dimension

Design Change Notice

Delivery

Dimension

Drawing

Equipment

Each

Elevation

Elbow

Engineering, Procurement, Construction
Ethylene Propylene Diena Monomery
Electric Resistance Welding
Expansion

Fabrication

Fabrication Drawing

Field Change Notice

Flat Face

Full Face

Floor

Flange

Flat On Bottom

79

[__No | Abbreviation _|_________FullName |

51
52
53
54
55
56
57
58
59
60
61

FOT

FRP
GAL'V(GALV)
IR

IRC
ISO-DWG
ITB!
JAKD
KOM

LR

LG

LJ

M/C
MAT'L
MTO
NCR

ND

Flat On Top

Fiberglass Reinforced Plastic
Galvanized

Inspection Report

Inspection Release Certificate
Isometric Drawing

Invitation to BID

Jacketed

Kick-Off Meeting

Long Radius

Level Gage

LAP Joint

Mechanical Completion
Material

Material Take Off

Non Conformance Report
Nominal Diameter
Non-Destructive Examination
Over Head

Off The Job Training

On The Job Training
Outside Bettery Limit

Piping & Instrument Diagram
Plain Both Ends

Plain End

Pre-Qualification
Pre-Qualification Record
Purchasing Requisition
Dyepenetrant Test

Revision

Raised Face

Request For Quotation
Radiographic Test

Schedule

Seamless

Slip On

Specification

Short Radius (Of Elbow)
Stainless Steel

Standard

Support

Socket Welding

Thread

Thickness

Top Of Pipe

Valve

Vendor Furnish

Vendor Print

Welding Neck

Welding Procedure Specification
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Plastics Abbreviations

mm

ABS
CPVC
ECTFE
ETFE
EVA

FEP

HDPE
LCP
LDPE

LLDPE
MDPE
MFA

PA
PAEK
PAES
PAI
PAR
PAS
PB
PBT
PC

PCT
PCTA

PCTFE
PCTG

Acrylonitrile-Butadiene-Styrene
Chlorinated Polyvinyl Chloride
Ethylene-Chlorotrifluorethylene
Ethylene-Tetrafluoroethylene
Ethylene-Vinyl Acetate

Fluorinated Ethylene Propylene

High-Density Polyethylene
Low-Density Polyethylene
Low-Density Polyethylene

Linear Low-Density Polyethylene:

Medium-Density Polyethylene

Polytetrafluoroethylene-
Perfluoromethylvinylether

Polyamide (Nylon)
Polyaryletherketone
Polyarylethersulfone
Polyamide-Imide

Polyarylate

Polyarylsulfone
Polybutylene

Polybutylene Terephthalate
Polycarbonate
Polycyclohexylenedimethylene
Terephthalate

PTA and CHDM Copolyester
Polychlorotrifluoroethylene

Glycol-Modified PCT Copolymer

PET/PETE
PETG

PFA
PI
PMMA

PMP
POM
PP

PPE
PPS

PS

PSU
PTFE
PU/PUR
PVC
PVDF
PVF

SAN

SMA-PC
Blends
TPE

UHMW-PE

Polyethylene
Polyetheretherketone
Polyetherimide
Polyethersulfone
Polyethylene Terephthalate

Glycol Modified Polyester
Terephthalate

Perfluoroalkoxy
Polyimide
Polymethyl methacrylate (acrylic)

Polymethyl Pentene
Polyoxymethylene (acetal)
Polypropylene

Polyphenylene Ether, Modified
Polyphenylene Sulfide
Polystyrene

Polysulfone
Polytetrafluoroethylene
Polyurethane

Polyvinyl Chloride
Polyvinylidene Fluoride
Polyviny! Fluoride

Styrene Acrylonitrile

Styrene Maleic Anhydride and
Polycarbonate

Thermoplastic Elastomer

Ultra High Molecular Weight
Polyethylene
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Symbols of chemical apparatus and equipment normally used in a P&ID,

according to DIN 30600 and ISO 14617

Gate Valves
Gate Valve Manual Pneumatic
Operated Valve

o <l

Motor Hydraulic

.

Bleeder Valves

e 5D 5D

Globe Valve Pneumatic ~ Motor Hydraulic Angle Pneumatic Motor Needle
Ball Valves Plug Valves
Ball Ball  Motor or Hydraulic Plug Plug Motor or Hydraulic
Butterfly Valves
X
K =P - e
Butterfly ~ Butterfly  Butterfly Motor or Pneumatic Solenoid
Hydraulic Operated Valve Closed
Diaphragm Valves Check Valves
= o= E N A A
Diaphragm Motor Check Valve Check Valve  Stop Check
Safety(Gases) Relief(Liquids) Four-Way Three-Way Valve
i % |
Relief Valve
Knife Valve Pinch Valve

-

G O 1

Gauge Rotarmeter Orifice

JCS 182



6. Referance <

6. Referance -

~ 3 H oy oy o

Y-type Strainer Duplex Strainer ~ Basket Strainer Detonation ArrestorFlame Arrestor  In-Line Silen

=~~~ =

Steam Trap Desuperheater  Ejector / Exhaust Head = Removable
ductor pool

mmAm

Expansion Joint  Breather Vent Cover In-Line Mixer Vent Silencer

C

Flexible Hose

Wi

Diverter Valve

Rotary Valve Pulsation Flange —
Dampener
@ @ @ Vacuum Pump Horizontal Vertical Sump Pump
Centrifugal
-ﬂ- ' I O
Positive Gear Pump Orifice  Rotarmeter Gauge
Dlsplacement

Double-Pipe

Heat Exchanger o@_g

Spiral Heat
@ Exchanger
Recip rocating Pump
—n

Progresswe Cavity
C] Screw Pump

=

Plate and Frame
Air Cooled Exchan er Heat Exchanger
(Louvers Optional

Condenser

Induced Draft
Crossflow

Natural Draft

Counterflow
F
r
b
Boiler
Furnace Rotary Screw
Compressor
Singlc Demister

Pass
Chimney
Two Pass

Spray

Nozzle
Packed
Section

Draw Off
Generic
Tray

=10

Internal Floating
Roof Tank

Future EQUIPMENt e e m e e e - - ==
Major Process ——

Minor Process

Pneumatic A

Hydraulic _
Capillary Tubing XXX —
Mechanical Link o o o 0

Electromagnetic, Sonic

Optical, Nuclear oo
Electric

Non-Connecting Line 44\;

Jacketed or Double
Containment

Software or Data Link — 0 — O — O —

@ Temp. Indic ator @ Flow Indicator

@ Temp. Transmitter @ Flow Transmitter
Temp. Recorder Flow Recorder

@ Temp. Controller @ Flow Controller
@ Level Indicator Pressure Indicator
@ Level Transmitter @ Pressure Transmitter
@ Level Recorder @ Pressure Recorder
@ Level Controller @ Pressure Controller
@ Flow Element Transducer

Temperature Pressure Indicating
Element Controller

@ Level Gauge Pressure Recording

\40/ Controller
@ Analyzer
Transmitter

@ Level Alarm
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Connecting Line

Non-Connecting Line
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