Mol (95y90ln g (S0 (plgs jundd oy

~

o i Suo yo Ve gy 4 S liwlg yuue Lol
55 alg) bglas 4o

"B j95e Tl oo (Sl y ol
el eoltile 8 woltile S il 58 o8 18 o SlSo puiige ) Lol 5 )
Sl eolisle S sl RIS ¢ sikige 5 o8 00SEilS (SilSe vikige 09,5 eoliwl .Y
Ol 0l eOll B dnng (qusdiges S5 15 458 (o)l 2y (Sl (qaigee w8l LS )5 Y
Yas@razi.ac.ir :olsle Jgtue oot g Sig xSl Camy o]

g - ode gadllio
YY - VY axao

VEYIYIY b VEYNVIVY el o g

Sl ol (59 2 Selialy ue (y5aT (gauys VYo Lad 3B ol e 5 2o slaten s Sl (2
hos slagygasl Gl 3l ggige (nl (o) sbg cnl Ban .l (g )l0 0 e oy 50 (T S5l 5 gl (S05,6lle
GlSe b Sy uen aopo V) Caglio (gajl wdam cnl 4y J5 (sl ol )l38l0 5 5 095 Jelw
slgal silualg) w80 ol @ul Yo Al g5, » ol ot 5o Gl 5 dnugi 5 cwige S50 gl wols
ol 2,5 15 JLadios celo ¥ e 4 aly) 45 oloxi] jl 5 4 alaxl (APISL PIPE30 THKO.5 SAW X60)
sl Gl (28l Lyl 1 b soelensay

035 by gl Sl Caglie ga3l 5l Gy Sy S g Conglie jLad Jlael 51 3 Sy, Sy b sl Wyl
5 (e i yd e (IS (slagsasl plail (sl aiged YA (s 5 5ol S 50 5o wilony 25
REPEN R o

e oBiles] 50 a5 GRS s (SlSe (slagygesl colital BB (slaosls g b 4y aliws jalatens
JrsS oy g59llie olfialosl jo 31,5 gllie 9 (iBew (9051 5 9l so o lailinl o lol 51 dslicalgS (sl yls a5 STl pl8
a8 plosl (QA)ST) s3loiaiile &8 1 Cangé 1o

Jledeos Al (i8S el 5l Snlly adlate jo XOO0 dgl (plys 5 (23,5 (A5 jloge el Cews 4 L

Cuales § 285 )13 s 9590 Al ) o sloml Stlly 3,5 9 G5 g Sl wsSLT Jl38l0 5 50 Sy%) ) -

A 005 (a8 ugShl a4 Sally 5 Sl 3l

5o b cangliie sal 5w 5 bl aleaiged (S50l LSl (Sl (la i oy jslitens
S35 8 s 9550 5,50 5 9,5 ke Sl o STl (3lupndle £S5 Causd e J S oSisles]

3

Ayl bglas Siliwlg,oue fygejl o ,s V) o Siliwlg,ous fygej] gl (yg03] (03lg wuds

0000000000000 000000000.

“‘:0}”UUMHU-M)JS:’)J-?-(JSIOJLQ—GJ-MQJLE d;‘” 4«oooooooooooooooooooooooooooooooooo.



3

“eeccccccccscscscscsocscscscsccccocd>

(oitS 903 5l odel o alg) aBly wls aos
SMYS = 78000 Psi
P,=(2x§,x8)/D=2x78000*0.5/30=2600
Psi=17.9 MPa

P=11xP,=2860Psi=19.7 MPa

3 o 5 i (PIPE30 THKO.5 SAW X60) 4l 5|
O s S o3l (sl Sy 938, % V) ¢ Caglie e
S (S slagges] sladiges ol 5wl
(Y ) JS8) i o g B, Sollie gy o s
Qilosy, i il .Y

IGS-M-PL-001-2 (1) & Jlaitil 3,18, F oty 3llae
O JBlam a0V - Slanls wiley G2 jloee Jlade
Iv] sl iy oole ok

i Gl 518, 5 S, il L

Sy =0.10 x 413 =41.3 MPa

(V) IGS-M-PL-001-2 s Jastl 4,1 2,Y o 3lase
D9 o0 Ao Wilowy 1T ke

S=FEtC/(12.566R2)

S residual stress in MPa (Psi)

C _+ change in circumference mm (in)

t nominal thickness mm (in)

E =200 000 MPa (2.9 x1(’ Psi)

R = nominal pipe radius mm (in)

rSelialg e Galojl 51 b alg) sl s
S§=200000 % 12.7 % (-36)/(12.566 % 381%) =-50.1 MPa
Al 5 el a5 j5Sae adg) alal, (ol 3o as
03,51 = 1 IGS o lasbul Lyl el jlgal g5lwaly

W Slisly i el 5l ans dlg) oy s
S=200000 % 12.7 % (-28)/ (12.566 x 381°) =-39 MPa
GRS (gowo o) Y ¢ Ssliwlgyoue ialesT 5l e ey
SHBIGS o laib il sogase jo g aidly ralS alg) wile s

doddio .

Ol eS (pls slaaslihl 5 ole glacals )
Lo olbggdgeo)lys SUlis g anl o 41510 £590
Sibialy o (5303 g Wlomay (15 ¢ (5 S c g &,
Ol b adasly 5o Lol s o s )0 b 25 a0
9552 03031 5 oy (S s9lls 5 (SlSe (ol s
sams blaosl 5l Lab (155 g 9 o0V V- SOk
oallio dlox 5100 (cwyiws BB oais by oads ploxl 31
Poged 0,L0l GlgS oo 25 3)l9e 4y Egdge 4 S0
1. Hydrostatic burst test of X80 grade steel pipe

11september 2009

a. Research center of oil and gas safety

Engineering Technology,china univercity of

petroleum

b. shashi Steel Pipe Works,China Petrochemical

Group Corp.,
S 5 Sl Caro )3 (el (giitee Dliiod 55 e 5
iulejl s (9800 X80 adg) rpum comnig s o5 itils
el 55 5 IS 505 ol 4285 1,3 Sy e
5 ek VVP S lE s ady) 6,00 05 Job s
5 )5 Sgliiie ;L2 0 Cmd e oo FIVA sl
a5 Sloy L oads (6 S el g Sl a6 ) Sojluil
oty S a5 4L SMYS 1) 51 58 Cogn s

o 0395 Cl9iSS 5 Szl

Seliwlg ) 9051 Coodl () P E9090 b slallie ¥
ool el ST La gy I8 g s il g a5 o
ot gmlie 3-89 Il (wiige a2l Wl )lS
935 5 o (Hollo (il oS Gdsl o 5l oKl
ool Coeal g ouds Wl)) a5 g oy
el ol 138 % A+ iSTas Lad Ly Sl 5,00

el oouis ‘_g|o)Li}| da;c.db Sy% e C«ABLL)

oSl Usleo ¥
sl Ve gl 65, = 8,% V) ¢ Sliwlgjaes g5
DT o el Gy ol o 5 Ladeos
siales] 050 ) Slasiio
APISLPSL2SAWL30" 0.5" X60

1o Gliuwli. s> jgs s> . Jgl 6 jlo—ik . s jL J—w



S bianly s (39031 5l kzs Ky yia oo YA 5B hals' Y JSiis

Y

Canglio (9037 3f by ity yashoo V5 a3 il ) S

API5L 5 ylaibiw! (wla! 31 o350 (Scilso sl ygo;T

il ol sladls) 55, 2 5 (Sa5pslle 5 (Sl slastalesl plomil 558 o sl Ll

APISL (bl p (S555900 9 (Sl glasialojl ) Jgar

Number, Orientation and Location of Test Pieces

Befor Hydro
After Hydro Test | rpost. REFRENCES | Typeof Test | | SanPel | 3o of
1T180 1T180 ASTM A370 Tensile
3T90 3T90 ASTM E23 CVN
Pipe body
1 1 DWT
Iw and lHAZ Iw and 1HAZ Metalography SAWL
or
1w stress strain figure 1w ASTM A370 Tensile COWL
3w and 3HAZ 3wand 3HAZ| Weld;-HAZ | ASTM E23 CVN
Face:Root | ASTME290 Seam weld
ace,Roo - .
2w 2w Weld ASTM ES58 Guided bend
Iw and lHAZ Iw and 1HAZ Metalography
¢ ,».mS v u}o)i ¥
140000

120000

100000

Force (N}

b9y bl i Gaesl Sladiges CaBge

-5 1] 5 10 15 20 25
Extension (mm)

Coglio LiulojT 31 B Shgar i oyge3T F UK CW, LFW, LW, SAWL and COWL pipe :¥' Jsi

lFOP"UU.AM.'IU.M)JSJM.?.LJSIOJLD_I:A'J.M)J"! LJ;‘” 40oooooooooooooooooooooooooooooooooo.

©
3

0000000000000 000000000.



000000 eecccc0c0000000 0

“ececcccsccsccsccscsccsccsccccccccse>

a6 39051 F-¥
L ooy jlad) asls ag ool Juled gy sl =
39050 5 430 sLagygejl cidisia glol g5 1S
@y 0303] Sl i oaalto BB 1S (a5l 5o
Wgad (V10,10 0525 0 lailwl dgad aiws g0 o, Ly
Lgaz,o FO ISV Ld 5 JSS oo phie b o)L
Oygon oS (Ll Ll o Sl slopls b mye (abate

Tfloss o pll
1 ~
—
o |
"""---,_,__/— 2

b) Wald specimen

40 9031 (Sdigel Condge A S

3,50 9 a3l ()d a0 Ggoil (gl Laaigas YF
285 )18 o]

s 2 5> Senglie Galojl 5l ey a5 (5 s
el a8l 201381 Body/HAZ/Weld o

o> OS*)T f-v
g Cewlaygosl o Feslw 5l S SRR A ol
S8, yls 4S5t o soliul (63,5 slge sy Ugesno
@ s iyl Lol g5 90 aiie s Sl
g S glatadi o> slahaiiaw o> (_ngﬁLE
plxl ISO 7438 Ly, s ASTM A370 o lastul bl

[f]oy@s@

Force {N)

20000

10000

-5 0 5 10 15 20 25 30

Extension {mm)
Ceoglin Ghatla3T 31 Jod alg) 36 GES (y903T b S
AT

1 30l

AreHal

Force | K

Rl ]

P LR

-5 n 5 in 15 an m A
Enlerizean [}

Cuoglio Gialo3l 51 ey 92 S (9031 1 S5

120000 Chart Title

100000

Force (M)

20000

Extension (mm)

Seoglin (bl 51 g Algh U5 Gl (yg03T 2V JSC

Ceoglio i Lo 31 u (S0 (G i o S A o ¥ Jg>

BREAK | S, (Psi) | S,(Psi)

45742 85294 78000 | BODY | BEFOR

100%YP
51880 81511 68237 | WELD | TEST

51453 88258 81040 | BODY | AFTER

100%YP
56173 84549 72900 | WELD | TEST

1o Gliuwli. s> jgs s> . Jgl 6 jlo—ik . s jL J—w



O 903 s Y Jgus

| e B | | | e

VE oYY ¥q YA/ Y- VWWo| Jsd BB oge s 5| WELD FACE BEFOR

Ve Y 4 YN v W g B o5 S ) WELDROOT 100%YPTEST

AAERVAR AN AR YAIQ Y VW Jed BB sse 55| WELD FACE AFTER

VBN Y/eY ¥4 Y Yo vy | #¢mbeSs | wELD ROOT | 100%YP TEST
Aged 258

46 9 el (SilSo sloygo3TN S

99D 99350 5 W0 (6l S5 Jlars Cenglie JLid Gl gl a4y Loy o Face/ROOt o slaaiged iaonss

©
3

Jod Jlodguze )3 9 (290 S5 SIS g ) diged 539 o3 BB (290 5 5 shils Cenglie jLaS 5l A

Bl 1R el ledlyd O 1 4 bgs e Shem Aty ) diges

WELD METAL
\\ I’ 7
x XN x % x
Y 4
A Y 4
N A
x Xy X (% x
4 N
4 N
4 N
x X, x X x
! /
PAREHT METAL
HEAT AFFECTED ZONE  PARENT METAL

LOCATION OF HARDNESS FOR SAW PIPE
s g bl CuxBgo 1)) S
& ek 2SS ol pbnl ST lagtile Cungl o J 7S 02l 50 5805
P9k Gz o0)ls L F

s " HV = F/A = 1.8544F/(d’)
Foashen cenzp (S8558 @y slad 1 d

0000000000000 000000000.

II‘O}”UMU.M)JQJM.?.JyOJLD_ﬂ'J.MbJ"g d;m 4.ooooooo.ooooooo.ooooooo-ooooooo-oo.



000000 eecccc0c0000000 0

Kg/mm’ o 5,509 (w9031 s F Jgoor

AFTER 110%Yp TEST

BEFOR 110%Yp TEST

Avrage Avrage

290 298-288-284 270 263-268-281 BODY

320 321-326-314-328-316-318 250 253-246-251-255+245+254| HAZ

350 345-353-354 270 264-278-269 WELD

o)V 0 b 318 o lg5 o puglal 4 axgi L iaes
15505 325 g 508 .35 (a1, ile 5 2y 8
el g 8 a0 VD g Sy do 0 YO Sga (g5l

s g 4l 78 ganails o3lal g Lajls s (g s
099 org—mal s an Wl oo o S oLt B
8L 3y 5 plosl

AR

Canglio (90T 31 it o (5535l 1 JSC

'

Conglio (y903T 31 oy 92 (SB1,59,5 e AV SO

S Juko F
Sl A3l gl o s JS Ladcos adgl o
A o g lade a4 Al Lid as e ) by cl
Eor R= R, 5l sails JSb s 053 5T apnlly
POUI I PO S YR CORR R B JE VISRV ARV =
L el il Salablons (6 lono 45 S5 )l 5.5,

[#1asS (o (i 1y 5508

A pp 0 S 398 9o sloosls 4y ax g5 b iy

ol @l ol38l Canglie iolojl 5l o (g Coond
31,5 llio
aiges g 3lwodlel .O-)

5 ad Seaglio (yga3 5l am g L adg) 5l aised 50

sloo,lot Ly () oobeo g gl (3lwoslol 51 gy

bl Ladiges o4 gl g Yorr g Yoo Neoo
[6loss 5 v, WELD/HAZ/BASEPLATE

Sl Gy Y S 555 00buoms Y S

Befor Hydro Test
Weld HAZ

Base Metal

ouitd cyge3T dlgl SIS llio NF S

After Hydro Test
Weld HAZ Base Metal

Eella T
bl |

ooy yg03T Aol (S ello N0 S

.ooooooooooooooooooooooocoooooooooooD H‘:DI“"UMU.M)JSJA]?.US'OJLD_&.MAJQU;W



o Sl gl 22 595 £

ad,y UL edws JLad sl Jols jlodasul e a g b
G 3P ()1 bt Bl Sl 4l cl
b o) 4 ol S 5,1, b il il o
s alE s gl Sy olST 5g Sially me glass
o i 5 S 4 Sl e 5
ol 50 el A8 g8 g b il Sl 4t o,
PGS G e et ) 09l o0 USRS, e
sl Sl o3 o 1l a8 ey Setully 4l

Sl gl sgi azils Azl Las 31 L
Sl wlgil cpl ply 00 )3 5 adol el 4y ailgs o
ousiledl sl i oloul caw g ools 3 Lascss |,
lois jl pisu La it ool 00,5 0 ol o (sl
e ey g 0393 (B 1) (3P sazme (5l 5l (AL
ege Cols Gl ans oo SRl (3e s )k bl
Jooxi 39250 Slge a5 (93)l50 )0 1 5 an3e )0 (pg2ad o
L] 59 o ooliial 05 )las 1) 3,05 3 g0 jLid

INPle P b gilwancd . ¥
ol S50 0 o o) oL t/r < 1/20 aSl 4 a5 L
o] Cawsd 43 oy V) - Slideos dod Cond ol 4o
R5dsn §lwed algl (8ly meles 25 )

w3l 5590 algd lasuine 1 Jgas

OD | 30”=762mm S, | 537.79MPa
R, 381 mm S, 588 MPa
ID | 29°=736.6mm | E 211 Gpa
R, 368.3 mm v 0.3

L 12 m= 12000 mm

THK 0.5”7=12.7mm

G,k bl V)

KV FOWRPUIREIVE 7 SREPOT W S IS A SOPON I
ionl Rl

ol L5l L2
P,=(2 x5, *x0/D=2x78000 *0.530 = 2600

Psi=17.9 MPa

lFOP"UUJAA.'IU.M)JS:’)J.?.LJSIOJLQ_I.}J.M)J"! LJ;‘” 40oooooooooooooooooooooooooooooooooo.

(S a3 5l edeliawsdy polie
Sy =537.79 Mpa S, =588 MPa

R,=381 mm R,=368.3 mm

SOy HLid g adgl ki )
0200 330 98 ke jlime 51— Al
S ooy el )‘LéT Sy Bl s
P | R =(S,N3) x (K- DAK’ + 1/3)

P,| R, =537.79N3 x (1.0345° - 1)/(1.0345" - 1/3)
=17.922 MPa

P,|R, =5S,(1-1/K)/2

P C KO NP} slel Lzs
P,|R, =537.8 x (1-1/1.0345°)/2 = 17.63 MPa
oS b Gl gas b 5l lad ST Sas 5 Lad
SS 5 bl (o Wl oy Setully 4 25 o lux
S0l
P,|R,=S, x Ln (k) = 18.24 MPa

Slll s 5o A1 HLid coxs algd oy S

S, =588 MPa S, =537.79 MPa

ok 52T L28
P,=17.9 MPa
K=R/R, =381/368.3 =1.034
P,=0 6,=-P,((Ro/r)’~D/(K -1)
P,=0 6,=+P,(R/r)+ 1D/(K-1)
o laz g yo
r=203

6.|R, = -17.9((0.381/0.374)-1)/(1.0345>-1)) =

9.6MPa

Go| R, = 17.9((0.381/0.374)+1)/(1.0345°-1) =
519.7 MPa

6

r

R, =0

o

©
3

0000000000000 000000000.



000000 cccccccc00c00000

P=11xP,=285

Psi = 19.69 MPa

S (2l )l 08 o5 gl Conmdg 0 il 5o
w3l gl g9, » JUI

EXPERIENCE RI017x  Mon Ja

| Li5ten Time = 1,000 P =0

Qg,aﬂ 31 APIX60 slUgd Sl (25,5 5 (s polie

el 2 Jgoz plp AiS

+ +

T T Satually i 5 oo F Jpor

+ +

T35 T o Sially 555

M= 5 S, =537 0

—+ —+

+5 + 538.019 0.000361702

—+ —+

T T 539.001 0.001460993
540.0583801 0.002316312
541.0399358 0.002990071
542.0214916 0.003751773
543.0036889 0.009021277
544.136648 0.009512057
545.042502 0.009870922
546.0246993 0.010320567
547.006255 0.010839716
548.0635124 0.011377305
549.0450682 0.012005674
550.0272654 0.012638298
551.0088212 0.013313475
552.0660786 0.014192908
553.0482759 0.014889362

25 @l uaSLl 58l 5 50 598 slacsls (5 JAS> L
Ui"‘_;o Cawd do
(J‘“—H" u—’) ‘;D‘b o)‘.\_? 5 M;LA [ w

§=573 MPa

(Seolly) )5 o)l 55 g3l s i3
S =552 MPa

R

ol G5 (28,5 5185 50 Ly (wsS LT el (ol
oo Calies slai 8 % 1)+ JLid Jlacl 5 ool

255 o)) B (S 5 abial )3 g o o pedens

E Ji,s polio:q JsCi

.oo-ooooooo-ooooooo-ooooooo-ooooooo-D H‘OI""UMU.M)J‘Q&AL?.JQ'OJLO_&J.MAJLJLJ;W



S5 Az A
el (¥ Jgi) aillas o lonil 33,500 5 SilSe (sl il gl

5250 9 (Sl s sia o)l gl e Y Jgux

PERCENT
AFTER BEFOR
OF CHANGES TYPE OF TEST NO
110%Y, TEST | 110%Y, TEST
CHANGES
9.50% 558.755 MPa | 537.79 Mpa 6y MPa
TENSILE PIPE BODY TEST T180| 1
3.40% 608.5266 588.089 6ut
6.80% 502.63 470.48 oy
TENSILE SEAM WELD TEST T90| 2
3.50% 582.95 562 out
12.60% 250.6 221.9 PIPE CVN PIPE 3T90 3
8.30% 2335 215.6 HAZ
CVN SEAM WELD 4
8% 175.1 161.6 WELD
7.40% 290 270 Kg/cm? BODY
28% 320 250 HAZ HARDNESS 5
29% 350 270 WELD
Jsid B 030 55 | Jgu3 W o5e 5 5 |FACE WELD i
GUIDED BEND 6 L
! © S S5 5 1 e o5 5 ROOT WELD
o 506
Sl osgizme | bl sl 2ol RESIDUAL STRESS 7 '
-39MPa -51.1MPa q-’
GRAIN SIZE
|
15%PERLIT | 15%PERLIT METALOGRAPHY 8 =
0. 0. 0 —:
§5% FERIT | 85%FERIT | ° PHASES =

gl (youd 45 Sg0d sbml adg) o il gl el
5 gl by 5 s o0 St o ol 5 4y
Sgolaisl ce>g0 HSLA slaolsd jloolaiul LS o
sloollgd s anze aShl 4 4z L oo 5 oo o] o
Shole (5955 4 Cunglie 0 and b 5l g cellly (5L
el 50,5 slaolsd jloolatul o 0ausS sgasme
e i B Sl tales] JLsd s 0 o550
bl 2 a5 (gL 51 59 oo ooliciasl alg) 0y 5 oylads ol
O 035y y30smaly delige S & gl (Bl el 15
Sl aslaie 5 lg 5 oaile Bb Sl oagase 50 4o
25 gl Sl e Gilel Jlie Glsieas 350 ood
5,0 [AsY] X60 (60200 Psi< Sy <81900 Psi)

“‘:0}”UUMHU-M)JQ:’)J-?-(JSIOJLQ—GJ-MQJLE d;‘” 40..oooooooooooooooooooooooooooooooo.

ol b a o g (B (iisS (S ele> ()
8L 39 (O Jgo) Billas o o lwl
e Galejl ages @l Jgazr £ ino, 3lhaa (¥
B Cuaglie Galejl cod alg) 4 bgy e by 4
00,5 39350 5 Syl S5 o s S
Residual Stress ,lade gl Jgoz ¥V s, @las (¢
3 bl el i K5 1,8 ges] Ltboos alg)
Slisly e Ggasl 3l g 5 3503 03,51, IGS
<d,5 180 lasliwl eogass yo
Jslas bl 3 0 alowl o ps V) o Canglivn isles
plas 5 o plonil (wigy #+ Y+ ) X 60 oy F ady) 25
Olsise s Ll L 8,8 3 Lol sngame 4 als)

0000000000000 000000000.



[8]. ASME B31.8 GAS TRANSMISSION s plol 5 L b e o ol 0 oolic
AND DISTRIBUTION PIPING SYSTEM. S, = 60000 Psi

P, = 2 % Sy x /D =2 x 60000 x 0.5/30 = 2000

Psi =13.79 MPa

P=1.1x%x2000=2200Psi=1517 MPa
ey 505 ok 4y jL23 pl o o) g

iyl b alg) ably ool o5 25 5l el L Ll

P=11x@2xS§ xt/D=11x2x78000 x
0.5/30 = 2860 Psi = 19.7 MPa

b}wsn g_i.....wl.l.» o)l..\:? r:LoJ 9

@ Oy sl (JBIs JLad w5 jlne ol 1
2557 Psi =17.63 MPa

G108 g ;S

S 8 o nil 9 Gpol o ome aly sl el 05U
LB & y0 0 coles Jds @ plnl 58 anngs 5 (waige
5 5oLl (i BT 5 (g phal Guniges (Lol 57
Siloimile &8 55 (QA) Cungé po 505 0xly o) Sen
mbed (6,15l 5 Silo 08 ST

22y

[1]. IGS-C-PL-100(3).

3

[2]. IGS-M-PL-001-2(1).

[3]. API Specifications 5L, Specifications for
Line Pipe.

[4]. ASTM A370.

LaoYgs 5, oldee (VYAY) . o oliads o]

X olKisls g )SJA QLPFM‘ (169_..: U‘“‘l‘fﬁ)
Okl

Ceaglio (VYA4) g Lissle g of cmgime [5]
L'*“LSLC}’ olKasls u_:l)L...u.»‘ :Q‘.\.o.b JIT 5][..44

5 i JLanl o¥sd sladlg .(V¥A8) & oo lw [V
Gl 5 e o8 15 ol lasl il es 58

.ooooooooooooooooooooooocooooooooooob ‘FDP"UUJAHU.M)JSJAIP.LJSIOJLD_&J.MQJQLJ[—MI



IRANIAN JOURNAL OF GAS ENGINEERING

Volume 11/Issue 1/ NO. 19/ Summer 2024 / Pages 22-32

Journal Homepage: www.ijge.irangi.org

Investigating the Changes of Mechanical and
Metallurgical Properties Obtained by Hydrostatic Test
Using the Method of 110% Yield Stress in Gas Pipelines

Seyed Amir Rezabeigi', Mohammad Hossein Yas®, Behrouz Dargahi®

1. MSc. in Mechanical Engineering, Project Implementation Unit, Kermanshah Province Gas Company,
Kermanshah, Iran

2. Professor, Department of Mechanical Engineering, Faculty of Engineering, Razi University, Kermanshah, Iran

3. MSc. in Mechanical Engineering, Technical Inspection Unit, Iranian Gas Engineering and Development
Company, Tehran, Iran

ARTICLE INFO ABSTRACT

ORIGINAL ARTICLE One of the questions that exist for operators is the effect of 110%
pressure of the hydrostatic test on the mechanical and metallurgical
. . roperties of the pipe and its effects during operation. The purpose
Article History: 2f tF:ﬂs article is t%pexamine this issue thrgough practical teitspand
Received: 13 March 2024 theoretical and software analysis. In order to achieve this goal, a 110%
Revised: 22 April 2024 hydrostatic resistance test (in cooperation with the research unit of Iran
Accepted: 09 June 2024 Gas Engineering and Development Company at the Bandar Abbas site)

’ was conducted on a 30-inch pipe (APISL PIPE30 THKO.5 SAW X60) and
since the pipe was under 4 hours the pressure was applied and the
results obtained are the same as the actual conditions.

Keywords: A 30 cm ring was cut from the above-selected pipe before applying

Gas pipeline resistance test the resistance pressure and a 30 cm ring was cut from the pipe after the
o : resistance test

! 10%’ hydrostatic t?St With the aim of obtaining reliable results and data, mechanical

Pipelines hydrostatic test bending, tensile and impact tests in the reference laboratory of Arak

Gam, which has a certificate from the standards department, and
hardness and metallography tests in the metallurgy laboratory of the
quality control unit of Arak Machinery Company (QA) Done.

By obtaining the X60 pipe stress strain diagram and properties in the
plastic area from the tensile test, the pipe under 110%Sy pressure was
analyzed in Abaqus software and the plastic stress and strain created in
the pipe was analyzed and the thickness of the elastic and plastic areas
was estimated with the help of Abaqus. was hit.

In order to investigate the possible changes in the metallurgical
structure, samples before and after the strength test were examined
in macro and micro mode in cooperation with the quality control
laboratory of Arak Machinsazy Company.
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