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Quality Evaluation of Line Pipes by the Chevron Notched Drop Weight Tear Test
Takahivo Kuso, Toyoaki Smwaxu, Joe Konno, Hideki Mivazak: and Yoshiaki Kawacucm

Synopsis :

The WG in High Strength Line Pipe Research Subcommittee of Steel Pipes and Tubes Committee of The Joint

Research Society of ISI] investigated the applicability of the Chevron Notched Drop Weight Tear Test to Japanese high
toughness line pipes, and developed a new test method, i.e., the Slit Chevron Notched Drop Weight Tear Test. The
effects of the slit width and the notch angle of the specimen was investigated in details, and the established method
was verified by the burst tests on actual pipes. The fracture appearance transition temperature of the established test
is a little safe side estimation to the brittle fracture of line pipes, and the impact energy of the test gives the prediction
to the ductile crack propagation and arrest in natural gas transmission pipelines. It is expected that the developed
method serves for the quality evaluation of high toughness line pipes against brittle fracture and ductile crack

propagation and arrest.
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Fig. 1. Standard Drop Weight Tear Test specified
in the current API RP 5L3.
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Fig. 2. Precracked DWTT and Chevron Notched
DWTT specimens proposed by Battelle’s
reserchers.
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Fig. 3. Slit Chevron Notched DWTT specimen
proposed by Japanese HLP Research Com-
mittee.

FDWTTT, BJAAPITHRE ST v 3 DIRAEMD AR
Ths,

—7, Fig. 3 WHLPZ B & DOHRWGH I i - HERE T 5
2V v bl 27 ny ) vFDWTTTH 3, JAEDVEL
v FIRHHML ImmDAY v MR v Fi, 7 v FOME
BE0ED LINEIZZNFNEEINT VS, REILIZZD
HERVERFHCE A BB PR3,

3. DWTTOEBBREL ST /N1 TDhEtE
iR

3.1 DWTTOHEEBHBRE

85%SATT ¥ & UF50% FATT # 13FE % @ #1 % (No. 1
~13) ¥ & 8 2 IO (No.14, 15) 2D v TH-STe R
% Table 1 27" T, BUR v 2 7 v FDWTT(ST-
DWTT) D#EET * FIDDW 12 & O —f% I WRKIA &b,
FL Ry FDERD O BEEREVRAES T EERKY
%8 L, O RER TR O P T BRI 5 L DT,

Table 1. Transition temperatures of Slit Chevron
Notched DWTT compared with those of
original Chevron Notched DWTT and

standard DWTT.

No. | Grade 85%SATT C C) 50ATTC D)

—WT (tnch) [SCN-DWTT| CN-DWTT| ST-DWTT |[SCN—DWTT| CN-DWTT{ ST-DWTT
1| X65-0. 500 -8 -5 —23%[ -1 -9 24 ¥
2| X65-0. 894 -18 -1 -16* -32 -26 -42*%
3| X65-0. 894 -18 +6 =21 % —g1 -50 -54 %
5| X70-0 689 -59 -40 -42 -74 -60
6| x80-0. 394 -66 -70 -65 -79 -84 -77
7| X80-0. 563 -28 -24 -18 -37 —48 -49
8 | x80-0 693 -46 -38 -57% -54 -55 -66 "
9| X80-0. 693 -29 =21 -26 -52 —49 -53

10 | X100-0. 752 -17 0 +2 -25 -27 ~20
12| X70-0. 435 -39 -23 46 * -40 -27 51 %
13| X80-0 435 +3 +28 -17% -1 +26 27 *
14 [ HT570-0. 689 ~-12 -3 -13 -18 -18 -18
15 | HT780-0. 689| +15 +20 -3 +9 +11 -7

%) Inverse fracture appearance
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Fig. 4. Comparison of transition temperatures (859

FATT) between Slit Chevron Notched
DWTT and original Chevron Notched
DWTT.
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Table 2. Quenched and tempered pipes for hydro-
static burst tests.

Pipe |Grade [ OD(mm) | WT (mm) | HT YS (MPo) TS (MPa)
No. 12| X70 | 244 5| 11.05 | QT 513 625
No.13| X80 | 244.5| 11.05]|QT 646 754
| 120 )
I T ’( 3
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Fig. 5. Specimen configuration of hydrostatic burst

tests.



Table 3. Results of hydrostatic burst tests on Pipe

No0.13-X80.
T Fartture East stde West side
emp.
¢ CF; stress Crack vel. | Shear | Crack vel. | Shear
(MPa) (m/sec) %) (m/sec) (%)
0 500 50 - 100 100 40 - 70 100
482 60 100 30 - 70 100
541 80 100 | 110 — 460 42
-10 476 260 - 380 45 110 — 150 | 100
511 No data 100 200 - 390 32
509 90 - 390 25 | 210 — 400 20
-20 470 50 100 80 100
532 80 — 520 29 | 260 - 340 39
{Farlure stress = P(D-2t)/(2t)]
s " Pipe No. 13 | 185 % SATT= -8 C
< -X80 !
g o 50 % FATT= J12C ]
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Fig. 6. Transition of fracture appearance in hydro-
static burst tests compared with Slit Chev-
ron Notched DWTT and original Chevron
Notched DWTT (Pipe No.13-X80).
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Fig. 7. Variations of slit width and notch angle for
Slit Chevron Notched DWTT.
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Fig. 9. Effect of notch angle in Slit Chevron Not-
ched DWTT to transition temperatures.
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Fig. 10. Effect of notch root configuration in Slit
Chevron Notched DWTT.
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