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LAMPIRAN 1
PERHITUNGAN BOILER

ARTICLE 3 — STRESSES AND THICKNESSES

04 TABLE HF-300.1
- MAXIMUM ALLOWABLE STRESS VALUES FOR FERROUS MATERIALS, ksi (MPa)
(Multiply by 1000 to Obtain psi)

External Spec. Min. Spec. Mir. Max. Allow.
Spec. Naominal Group Pressure Tensile Strength, Vield Streagth, Stress Value,
No. Grade Composition  F-No.  No. Chart ksi (MPa) ksi (tMPa)y Note(s) ksi (MPa)
Plate Steels
Carbon Steels
SA-36 Wi Carkon stee 1 1 cs-2 53.0 1400) 36.0(248) (7)(29) 11.6 (80}
SA-285 A Carbon steei 1 1 CS-1 45.01311) 24.0 (166) o 9.0 (62)
SA-285 B Carbon steel 1 1 CS-1 50.0 1345) 27.0 (186) 4 10.0 (69)
5A-285 c Carbon steel 1 1 cs-2 55.0 4379) 30.0 (207) o0 11.0 (75)
SA-455 s Carbon steel 1 2 cs-2 75.0 ¢517) 38.0 (262) 8) 15.0 (103)
SA-455 o Carbon steel 1 2 Cs-2 73.0 (503) 37.0 (255) 9) 14.6 (100.5)
34-455 s Carbon steel 1 2 cs-2 70.0(4 35.0 (242} (10) 14.0 (97)
3A-515 62 Carbon steel 1 1 cs-2 60.0 (414) 32.0 (220) K 12.0 (82)
SA-515 65 Carbon steel 1 1 cs-2 65.0 (448) 36.0 (248) o 13.0 (89)
SA-515 79 Carbon steel 1 2 cs-2 70.0 (4€3) 38.0 (262}
14,0 (97)
SA-516 55 Carbon steel 1 1 cs-2 55.0 (379) 30.0 (207) . 11.9(75)
SA-516 60 Carbon steel 1 1 cs-2 60.0 (414) 32.0 (220) i 12.0 (82)
SA-516 65 Carbon steel 1 1 cs-2 £5.0 (448) 36.0 (248) e 13.0 (89)
SA-516 7 Carbon steel 1 2 cs-2 70.0 (483) 38.0 (262) o 14.0 (97)
Sheet Steels
i Carbon Steels
SA-414 A Carbon steel 1 1 €s-1 45.0 (311) 25.0(173) i 9.0 (62)
SA-414 B Carbon steel 1 1 cs-2 50.0 (345) 30.0 (207) e 10.0 (69)
SA-414 [ Carban steel 1 1 cs-2 55.0 (379) 33.0 (228) - 11.0 (75)
SA-414 D Carbon steel 1 1 Cs-2 60.0 (414) 35.0 (242) s 12.0 (82)
SA-414 E Carbon steel 1 1 cs-2 65.0 (448) 38.C (262) B 13.0 (89)
SA-414 F Carbon stee! 1 2 cS-3 70.0 (483) 42.0 (2901 e 14.0 (97)
SA-414 G Carbon steel 1 2 cs-3 75.0 (517) 45.0 (3111 = 15.0 (103)
Pipe and Tubes
Seamless Carbon Steel
SA-53 A Carbon steel 1 1 cs-2 48.0 (331) 30.0 (207: - 9.6 (66)
SA-53 B Carbon siee 1 1 Cs-2 60.0 (414) 35.0 (242) - 12.0 (82)
= SA-106 A Carbon stee i 1 cs-2 48.0 (331) 30.0(207) - 9.6 (66)
SA-106 B Carbon stee 1 1 cs-2 60.0 (414) 35.0 (242) o 12.0 (82}
SA-106 (0] Carbon stee 1 2 cs-3 70.0 (483) 40.0 (276) = 14.0 (97}
SA-192 R Carbon steel 1 1 Cs-1 (47.0)(324) 26.0 1180} (1) 9.4 (65)
SA-210 A-l Carbon steel 1 1 Cs-2 60.9 (414) 27.04186) Y 12.0182)

Gambar 1 Maximum allowable stress of material (ASME Section 1V, 2004 : 73)



ASME B36.10M-2015

Table 1 Dimensions and Weights of Welded and Seamless Wrought Steel Pipe

Identification
Customary Units (STD), S| Units

Outside Wall Plain End  Extra-Strong (XS), Outside Wall Plain End

NPS Diameter,  Thickness, Weight, or Double Extra Schedule DN Diameter,  Thickness, Mass,

[Note ()] in. in. Ib/ft Strong (XXS)] No. [Note (2)] mm mm kg/m
% 0.405 0.049 0.19 10 603 10.3 1.24 0.28
Y% 0.405 0.057 0.21 e 30 6(3) 10.3 1.45 0.32
Y% 0.405 0.068 0.24 STD 40 6(3) 10.3 1.73 0.37
% 0.405 0.095 0.31 XS 80 603 10.3 2.41 0.47
A 0.540 0.065 033 10 803 13.7 1.65 0.49
Y 0.540 0.073 0.36 S 30 803 13.7 1.85 0.54
A 0.540 0.088 0.43 STD 40 8(3) 13.7 2.24 0.63
Y 0.540 0.119 0.54 XS 80 803 13.7 3.02 0.80
% 0.675 0.065 0.42 10 10 171 1.65 0.63
% 0.675 0.073 0.47 o 30 10 171 1.85 0.70
% 0.675 0.091 0.57 STD 40 10 171 231 0.84
% 0.675 0.126 0.74 XS 80 10 171 3.20 1.10
% 0.840 0.065 0.54 5 15 213 1.65 0.80
% 0.840 0.083 0.67 10 15 213 2.11 1.00
% 0.840 0.095 0.76 oo 30 15 213 2.41 112
% 0.840 0.109 0.85 STD 40 15 213 2.77 1.27
% 0.840 0.147 1.09 Xs 80 15 213 3.73 1.62
% 0.840 0.188 131 . 160 15 213 4.78 1.95
% 0.840 0.294 1.72 XXs 43 15 213 7.47 2.55
% 1.050 0.065 0.69 5 20 26.7 1.65 1.03
% 1.050 0.083 0.86 10 20 26.7 211 1.28
% 1.050 0.095 0.97 “os 30 20 26.7 2.41 1.44
% 1.050 0.113 113 STD 40 20 26.7 2.87 1.69
% 1.050 0.154 1.48 XS 80 20 26.7 3.91 2.20
% 1.050 0.219 1.95 vos 160 20 26.7 5.56 2.90
% 1.050 0.308 2.44 XXS 20 26.7 7.82 3.64
1 1.315 0.065 0.87 5 25 33.4 1.65 1.29
1 1.315 0.109 1.41 10 25 33.4 2.77 2.09
1 1.315 0.114 1.46 aivie 30 25 33.4 2.90 2.18
28 1.315 0.133 1.68 STD 40 25 33.4 3.38 2.50
1 1.315 0.179 217 XS 80 25 33.4 4.55 3.24
1 1.315 0.250 2.85 violn 160 25 33.4 6.35 4.24
1 1.315 0.358 3.66 XXS 25 33.4 9.09 5.45
1Y, 1.660 0.065 1.11 5 32 42.2 1.65 1.65
1% 1.660 0.109 1.81 10 32 42.2 2.77 2.69
1% 1.660 0.117 1.93 fsio 30 32 42.2 297 2.87
1Y% 1.660 0.140 2.27 STD 40 32 42.2 3.56 3.39
1% 1.660 0.191 3.00 XS 80 32 42.2 4.85 4.47
1% 1.660 0.250 3.77 S 160 32 42.2 6.35 5.61
1% 1.660 0.382 5.22 XXS 32 422 9.70 7.77
1% 1.900 0.065 1.28 5 40 48.3 1.65 1.90
1% 1.900 0.109 2.09 10 40 48.3 2.77 3.11
1Y, 1.900 0.125 237 o 30 40 483 3.18 3.53
1Y% 1.900 0.145 272 STD 40 40 48.3 3.68 4.05
1Y 1.900 0.200 3.63 Xs 80 40 483 5.08 5.41
1% 1.900 0.281 4.86 JSPON 160 40 48.3 7.14 7.25
1% 1.900 0.400 6.41 XXS atee 40 48.3 10.15 ~. 9.55

Gambar 2 Spesifikasi pipa seamless (ASME B36.10 : 3)
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ASME B31.3-2016

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont’d)
Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Specified
: Min. .
Class/ Min. . Min.
Type/ UNS Condition/ Temp., Strength, ki Temp.

Material Spec. No. Grade  No. Temper  Size, in. P-No. (5) Notes °F (6) Tensile Yield to 100 200 300

Carbon Steel
Pipes and Tubes (2)

A285 Gr. A A134 oot - o 1 8b)(57) B 45 24 15.0 14.7 14.2

A285 Gr. A A672 A4S Ko1zoo ... ... 1 (57)(59)(67) B 45 24 150 147 142

Butt weld APl 5L A25 e 373 S 1 (8a)(77) -20 45 25 15.0 15.0 147

Smls & ERW APl 5L A25 s Bor cue 1 (57)(59)(77) B 45 25 15.0 15.0 147

A179. nuw Ko1200 s i 1 (57)(59) =20 47 26 157 15.7 153

Type F A53 A K02504 Ve Ves 1 (8a) 20 48 30 16.0 16.0 16.0

oun A139 A oon 1 (8b) A 48 30 16.0 16.0 16.0

AS87 ... K11500 1 57)(59) -20 48 30 16.0 16.0 16.0

A53 A K02504 1 (57)(59) B 48 30 16.0 16.0 16.0

A106 A K02501 ] (57) B 48 30 16.0 16.0 16.0

A135 A wrain 1 (57)(59) B 48 30 16.0 16.0 16.0

A369 FPA K02501 1 (57) B 48 30 16.0 16.0 16.0

API 5L A see 1 6759 B 48 30 16.0 16.0 16.0

A285 Gr. B A134 . areis e e 1 8b)(57) B 50 27 167 16.5 159

A285 Gr. B A672 A50 K02200 e s, 1 (57)(59)(67) B 50 27 167 16.5 159

A285 Gr. C A134 ... asvie 1 8b)(57) A 55 30 183 183 17.7

A524 I K02104 1 (57) =20+ 55 30 183 183 177

A333 1 Ko3008 1 67)(59) =50 55 30 183 183 17.7

e A334 1 K03008 1 (57)(59) -50 55 30 183 183 177

A285 Gr. C A671  CASS K02801 1 (59)(67) A 55 30 183 183 17.7

A285 Gr. C A672  AS5 K02801 1 (57)(59)(67) A 55 30 183 183 177

A516 Gr. 55 A672 C55 K01800 1 (57)(67) € 55 30 183 183 177

A516 Gr. 60 A671  CC60 K02100 1 (57)(67) C 60 32 20.0 19.5 18.9

A515 Gr. 60 A671 CB60 K02401 1 (57)(67) B 60 32 20.0 19.5 189

A515 Gr. 60 A672 B60 K02401 1 (57)(67) B 60 32 20.0 19.5 189

A516 Gr. 60 A672 C60 K02100 1 (57)(67) C 60 32 200 19.5 189

A139 B K03003 1 (8b) A 60 35 20.0 20.0 20.0

A135 B KO3018 o wes 1 (5769 B 60 35 20.0 20.0 200

A524 | K02104 1 (57) -20 60 35 20.0 20.0 20.0

_9 A53 B K03005 i (57)(59) B 60 35 20.0 20.0 20.0

A106 B K03006 1 (57) B 60 35 20.0 20.0 20.0

A333 6 K03006 1 (57) -50 60 35 20.0 20.0 20.0

A334 6 K03006 1 (57) =50 60 35 20.0 20.0 20.0

A369 FPB K03006 1 (57) -20 60 35 20.0 20.0 20.0

A381 Y35 1 ST A 60 35 20.0 20.0 20.0

API 5L B 5 (57)(59)(77) B 60 35 20.0 20.0 20.0

Gambar 3 Quality factor weld joint (ASME B31.3 : 335)



Table A-1B  Basic Quality Factors for Longitudinal Weld Joints in Pipes and Tubes, E;

ASME B31.3-2016

These quality factors are determined in accordance with para. 302.3.4(a). See also para. 302.3.4(b) and
Table 302.3.4 for increased quality factors applicable in special cases. Specifications, except API, are ASTM.

E Appendix A
Spec. No. Class (or Type) Description [Note (2)] Notes
Carbon Steel
API 5L Seamless pipe 1.00
Electric fusion welded pipe, 100% radiographed 1.00
Electric resistance welded pipe 0.85
Electric fusion welded pipe, double butt seam 0.95
Continuous welded (fumace butt welded) pipe 0.60
A53 Type S Seamless pipe 1.00
Type E Electric resistance welded pipe 0.85
Type F Furnace butt welded pipe 0.60 ae
A105 Forgings 1.00 ©)
A106 Seamless pipe 1.00 e
A134 Electric fusion welded pipe, single butt, straight 0.80
or spiral (helical) seam
A135 Electric resistance welded pipe 0.85
A139 Electric fusion welded pipe, straight or spiral 0.80
(helical) seam
A179 Seamless tube 1.00 )
A181 Forgings 1.00 ©)
A333 Seamless pipe 1.00
Electric resistance welded pipe 0.85 s
A334 Seamless tube 1.00 G
A350 Forgings 1.00 ©
A369 Seamless pipe 1.00 s
A381 Electric fusion welded pipe, 100% radiographed 1.00 T
Electric fusion welded pipe, spot radiographed 0.90 19)
Electric fusion welded pipe, as manufactured 0.85 i
A524 Seamless pipe 1.00
A587 o Electric resistance welded pipe 0.85
A671 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1.00
13, 23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85
A672 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1.00
13, 23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85
A691 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1.00
13, 23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85
Low and Intermediate Alloy Steel
A182 Forgings 1.00 ©)
A333 Seamless pipe 1.00 o
Electric resistance welded pipe 0.85 78)
A334 Seamless tube 1.00 s
A335 Seamless pipe 1.00
A350 Forgings 1.00
A369 i Seamless pipe 1.00
A671 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1.00
13, 23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85 (78)
A672 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1.00 “os
13, 23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85 (78)
A691 12, 22, 32, 42, 52 Electric fusion welded pipe, 100% radiographed 1.00 e
13, 23, 33, 43, 53 Electric fusion welded pipe, double butt seam 0.85 78)

Gambar 4 Stress value for materials (ASME B31.3 : 164)
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LAMPIRAN 3
BIODATA

i /
Nama : Muhammad Faisal Nugraha
Kelas : TM3D
NIM : 190203084
e-Mail : isal24.mf@gmail.com
Alamat : Desa Tuk Karangsuwung, Kec. Lemahabang, Kab. Cirebon

Tabel Riwayat pendidikan

SDN 3 Lemahabang 2006-2012 Cirebon
SMPN 1 Lemahabang 2012-2015 Cirebon
SMAN 1 Lemahabang 2015-2018 Cirebon
Politeknik Negeri Cilacap 2019-2022 Cilacap




