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IR Analysis of Corrosion Products on D60 Steel in Simulated Island
Environments

DU Shi—-guo, MENG Sheng—hao, YAN Jun, GUO Yi
(Ordnance Engineering College, Shijiazhuang 050003, China)

ABSTRACT: Objective The corrosion test of D60 steel, as one of the substitutes of ammunition elements, was
carried out in the simulated island environment with high humidity and high salinity. Methods Infrared spectroscopy
(IR) was used to characterize the corrosion products. Results The corrosion layer contained adsorbed water. In the
initial stage of corrosion, the products mainly included y —-FeOOH and & —FeOOH, but with the corrosion continued,
a —FeOOH appeared in the products, while 8 —FeOOH was gradually diminished and finally completely disappeared.
In the late stage of corrosion, Fe;O, emerged. In corrosion events involving CI’, the corrosion products mainly included
a —FeOOH, vy —-FeOOH and a little 8 —FeOOH. Conclusion The addition of Cl™ accelerated the corrosion of the metal
matrix.
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Fig.1 Corrosion pattern of D60 steel after different corrosion time
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Table 2 Crystal structure and infrared characteristic peaks of the standard phases
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Fig.2 Infrared spectra of rustiness film after different corrosion

time

em I T — &, T o —FeOOH 5 § -FeOOH

AR — WA BRI, X ULH 280t 15 d S
T, 85 2 00 o B IR ACOR AR AL . X6 BT 3 A A AT 2
T :3493.59,3487.67 cm™ Y U4 & T8 sk 7 49 2 T A
—OH 57KTE it iy & s 0 A Aa IR s RRE I L 1637.47,



H12% B FhA B4 DOO SEREADIE & BRES RIS = O 2T S BF S13
1.0 TS BT AT 2 A6 )2 2R o ~FeOOH Fl y —~FeOOH ;
. )2 EZIE W Fe, 0, FIHE A FeOOH A AL . AR FE
E Y B IO LTSN S HT 2B 0400,
E o, W) AT y ~FeOOH Fl & ~FeOOH , {H J2- bt 25 I 1 11y
5, Ak = B o —~FeOOH, R & —~FeOOH 3% #i
O 1500 2300 3500 4300 PN e AT A TR IE I T FesO.

o Wau;q;gibjﬂcm" A CI S5 T, JErh =2 Y =2 h

o8 g o -FeOOH, vy -FeOOH H1#f 43 /b () § ~FeOOH.

5 oe 78 NaCLUTRU X I8, 5 2 i bn 3R T4, i il
2 . S EARDURLX, S Th S e i e . A
: 0 JEE PR R SRR Na®, Fe?* 25 1~ ) 31 3% 17 B AR DX 1)
< . VRZ 3T HL, 0 Pt 5 OH-, CL W 6] 25 BHAR 7 fi

500 1500 2500 3500 4500
Wauenumber/cm™

AL W)

El3  DEOFIFTE IR NaCLIE M 15 AR B2 LT ERS

Fig.3 Infrared spectra of different positions of rustiness film on
the surface of D60 steel after 15 days corrosion by NaCl
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