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Brittle Bursting Cause of 20 Carbon Steel Pipe of Diesel Hydrogenation Recycling

WANG Ming, WANG Qiongqi, ZHONG Jiru, GUAN Kaishu
(School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Brittle bursting occurred in 20 carbon steel pipe of diesel hydrogenation recycling in a chemical
plant. The pipe debris was treated by stress relief annealing and dehydrogenation treatment, respectively. By
comparing the microstructure and mechanical properties of the treated debris with those of the untreated original
debris, as well as combination with chemical composition detection and fracture morphology observation, the cause
of the pipe bursting was analyzed. The results show that strain-age embrittlement occurred in the pipe material after
a long period of service, leading to brittle bursting of the pipe. The relatively high nitrogen content in the pipe
material and the large deformation of the grains were the main reasons for strain-age embrittlement.
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Fig.2 Microstructures of debris of bursting pipe before (a)

and after (b) stress relief annealing

1.3 ErOfR

FH B 3 AN, o SR A87 T8 1 o 30 O R o8 e T 2L,
N A W 258 5 T, AR S0 1 g DB 11 5 s D
FDFA R IE B W T CN T W 1) BHREE SR S-
3400N HUH 4 H1 55 (SEMD WLZEWT Lo I 3.
4 AT W, S s W FOE S R S 28R T — Bt
], Je A T T B 1 8 A (EATS RE R 28 31— 2 1Y) fi
PEFFZLRHE  AEAE—E 1 & RIE S, 5 0T W7 A
Bls N0y AR e A 8 A A AE T BT A BT S5 . 2
AN T TIOWTE SAR e B R R T AR R A T Ak

3 BRAEERBHHENESR

Fig. 3 Fracture macromorphology at end of bursting pipe
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Fig.4 SEM morphology of original fracture (a) and
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Table 1 Chemical composition of bursting pipe

T80 %
WiH
C S Si Mn P Cr Ni Cu N
A 0.24 0.007 0.23 0.40 0.014 0.018 0.010 0.009 0.006
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HEATAE BE, 204 10 NLORERET I R 10 so &0 4 mm X 5 mm, H AR < 5 ASTM E23-18 H1
3 MBCTMHE., AR 2 AR WA R (S 4],

B S 0 240.0,236.3 HV, & T 20 8 1F 5 &2 il F RKP450 B/ I oh o 3 90 L 8 AT /MR e
B BE HE R AE 138~164 HV) Bt A g IR R R . s R 1
® @3 [FIAE ® ISR 5% R 25 U B A% - E BRI st iR
B 2 p— - MR 17 REER 37 0RE) 15 et 7 205 o 50
o T ® o W S5 P AT T 7 2 107 3R 5% R L TR /18
: 93403 bt BURE G 27 R UL 76 AR e A5 ) A g 9
Hs Rt PEAETE . SR S-3400N HL4 $if L 5 (SEMD %€ b
Fig.5 Size of tensile specimen W RO IE S . B R 6 AT UL, 17 SRR R 37 ke
R2 BEEBEOR ML B4 o O TS i B R SRR AR L 27 SRR Rl R 0

Table 2 Tensile properties of bursting pipe T A, 2 HH S A e b SR
gy PUERIE/ O20CHUERME BRI Wi 17 3R G wp o W e 2 3 R 7. 094 4. 04,
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Fig.6 SEM morphology of impact fracture for different specimens: (a) 17 specimen; (b) 27 specimen and (c¢) 37 specimen
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Fig. 7 Load-displacement curves of different specimens in

small punch test
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Fig.8 Macromorphology of different specimens after small
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punch test: (a) 17 specimen and (b) 2% specimen
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