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Table 1 Chemical composition of the bolts %
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C Si Mn P S Cr

| RR bR 0.35 0.20 0.83 0.013 0.019 1.12

AR A S 0.358 0.17 0. 66 0.023 0.012 1.00
GB/T3077 35CtMoA 0.32~0.40  0.17~0.37  0.40 ~0.70 <0.03 <0.035 1.0~1.3
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Fig.1 The microstructure of bolts
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Fig.2 The SEM microstructure of the fracture surface
of No. 1 bolt
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Fig.3 The SEM microstructure of the axial — section
of No. 1 bolt
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Table 2 The energy spectrum analysis of the fracture
surface of bolts
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HFAR — 5 3 2 5

C 4.69 1.71 3.31 1.41 1.14
0 23.79 23.67 30.03 9.57 10.31
Al 1.81 0.29 0.75 0.00  0.00
Si 326 0.74 0.84 0.00 0.00
S 0.34 440 0.48 0.00 0.00
Cl 0.00 0.00 0.00 0.00 0.00
K 0.34 0.00 0.00 0.00 0.00
Ca 0.90 0.24 0.25 0.00  0.00
Cr 1.05 0.97 0.91 1.49 1.24
Mn 0.69 0.8 0.55 1.22 1.18

2 ZESW

ERG AL A Bl - A FT R, SR AT Y W7 S M Mg
Wi, TARPTIOW L A7 75 2 o 18] T 2Rk 4 , L b
240 f 18] B0 3] — € 2 B i SO e 1
.
HARBETHRHME A B 5) R
FOPREARTT , (ELR SR ET T 1 BE TS 70 AT e BRAL B
FIR oA YT, L ARA B AR PR R A E
5, R T R A g Y e, @ A
SB35 I SR 20 BT T R SRAT AR R E A7
TEMRECESRIE. "] SR ET M BLTH 538 B2 e
PSS, R B AIRET I R A T 2B R — o -
FoR R BRAGR K>R8 — R UL 3 —
BRI — B i — PR Ab B e BR U 5 8 B
AT G R RV IS A R A AL,
AT RES I R AR EUEBR " s Bt T2 51 e bt
FIAETE , W] BE S 72 98 IR 3 T T 20 77 A R 7 B 3
By, AT SR ET B BE 7. SRET A48 35CiMnA,
XA RHE TCHRBE TN 1 &1 T RA R 5%
ST U 7 T h IR BE . (R R 6T 77 e ik
FERIIROL T, RLDTFT an ey B 1k 480 28 i 51 ke 42
ET Y HET.

3 & &

W R ST 77 15 77 2 1A 18] 24 S0, LT3

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

w2 AR, 45 : RAR S 35 22 SRET W R A 73

TR ALY e | BUE B — 2 R I S B B P
WL SEATI I RSO R AR BRSO R '
B, REARAT” A A T RSB A R R [/ (1] T N, BRA. RN = R TR RO AT

Bt 5kl 12,9 % 538 Jr R AT, 75 98 JE R 4T 1 AR []]. R TR K2 224R, 2011,
IFT LA BSR4 AR RET AR I T BOS B u
GATAEMABEIRIG, TRET R R g g?ﬁﬁ%ﬁ;iﬁiﬁ?gﬁﬁiﬁ?
W™ IR Bt SR ET T £ K. wng0-n s
ETEE, RARESHN 6.8 RIWER 137 spmpy ym spammrim Ser S80I
ET BRI L I IR A i) i B R, [Rl A 6. 8 4] e[ 1]. FHEAIE 597 ,2000(28) : 102 - 103.
EREBAT R T S HE T LR, IR T (4] ke, s B S 072 R IDHEHEL T ).
BEETHIVE, SR A B = A TOW 3L a0 25 I 1Y XL A ERR{4,2004(5) ; 81 —83.

B, AU 4 6. 8 R EEIRET.

Fracture failure analysis of gas valve flange bolts

HE Jia-sheng' , CHEN Wen-long', WANG Yan-xin® , XU Qi-hong’ , SHAO Xiao-lan® , LIU Jie'
(1. School of Mechanical and Electric Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Wuhan Natural Gas Company Limited, Wuhan 430022, China)

Abstract: The fracture reason of gas valve flange bolts was studied by metallographic analysis, chemical
composition analysis, macro and micro fractography analysis and energy spectrum analysis. The result shows
that the fractures of bolts are probably caused by hydrogen embrittlement and impurity segregation.
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Research on embedded security storage system

LUO Xiao'?, LIU Jun'’, YANG Hui'’
(1. Hubei Province Key Laboratory of Intelligent Robot, Wuhan Institute of Technology, Wuhan 430074, China;
2. School of Computer Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: The security requirement of embedded system was analyzed and a security storage system based on
tiny encryption algorithm was described. The system of security USB storage device was developed on the basis
of controller CY7C68013, embedded system development board firmware using USB interface direct download,
and it was used smart ICE on-line debugging. The results show that the USB storage system based on tiny
encryption algorithm is effective and the system I/0 performance cannot be slowed distinetly. Furthermore, the
USB security storage system is a low cost and low power solution without modifying the file system and the
storage devices.

Key words: security storage; improved tiny encryption algorithm; USB2. 0; embedded system
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