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Effect of P Elements on Mechanical Properties and Corrosion Resistance
of High Strength Weathering Steel Used in Transmission Tower

Luo Yihua' Huang Yao® Yang Xuefeng’ Chen Guohong' Teng Yue' Liu Weining® Li Feng®

( 1.State Grid Anhui Electric Power Co. Ltd. Hefei 230022 Anhui China; 2.China Electric Power Research Institute Bei—
jing 100192 China; 3. Anhui Huadian Engineering Consulting & Design Co. Ltd. Hefei 230022 Anhui China; 4.State Grid
Corporation of China Beijing 100031 China)

Abstract: The effects of P content ( 0.20% ~0.39%) on the microstructure mechanical properties and corro—
sion resistance of the steel were analyzed by means of scanning electron microscopy ( SEM) universal testing
machine impact testing machine wet—dry composite testing machine and diffractometer.The results show that P
content in this study has little effect on the microstructure and mechanical properties of steel. however in—
crease of P content will increase the D—type spherical oxide.The increase of P content will reduce the low tem—
perature performance of steel especially when the temperature is below —40 “C.When the content of P in steel
is 0.028 % the weathering steel of transmission tower has the best corrosion resistance.The rust layer thickness
of indoor accelerated corrosion sample approximates 10 pm.
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Table 1 Main chemical compositions of the tested steels with different P contents %
P C Mn S Si Cr Cu Al Nb Ni
1* 0.020 0.060 1.24 0.005 0.21 0.41 0.29 <0.02 0.023 0.22
2* 0.028 0.063 1.24 0.004 0.22 0.41 0.29 <0.02 0.021 0.22
3* 0.039 0.064 1.21 0.004 0.22 0.41 0.29 <0.02 0.020 0.21
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1250 C 1.5h 6 p DW-UD-
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Fig.1 Microstructure of steels with different P contents
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Table 2 Rating of inclusions in steels with different P contents
A B C D DS
1* 0.5 0.5 0.5 1.5 0.5
2* 0.5 0.5 0.5 1.5 1.0
3* 0.5 0.5 0.5 2.0 0.5
2.2 2 ° P
2.2.1
P 3. 3 P
P ; 2. 3 2
345 MPa 378 ~406 MPa 493 ~
520 MPa 35% . P
P . .25 3%
oo . . 222
Table 3 Mechanic properties of steels with
different P contents 4 p 20.0.-20.-40.~
50.-60 C o
/MPa  /MPa 1% 1% (d=a 180°) P -60 C
1* 378 493 36.4 81.9 200 J . -50 C
2# 406 520 34.5 79.2
3¢ 386 506 36.3 81.0 ~20 C

= 345 490~630 = 22

-60 C P
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Fig.2 Tensile fracture morphology of steel plates with different P contents

4 |
Table 4 Impact properties of steels with different P contents
2
20 C 0 -20 C -40 C -50 C -60 C
1 350 352 366 272 359 382
4 2 350 375 364 359 375 359
1 3 349 390 379 355 249 359
350 372 370 329 328 367
1 350 375 277 347 265 250
. 2 350 343 359 339 244 248
2 3 302 340 272 162 229 280
334 353 303 283 246 259
1 353 376 309 354 255 231
s 2 356 384 346 353 288 316
3 3 354 364 286 242 274 188
354 375 314 316 272 245
0.020% 4 1" -40 C -60 C
3
(-40 C) (-60 C) -
Fig.3 Macro-morphology of impact fracture of 1% steel at different temperatures
2.3 1"~3"
2.3.1
5 P 0.028%
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4 1*

Fig.4 Microscopic morphology of impact fracture of 1 steel at different temperatures
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Table 5 Original data of corrosion weight loss of (b) 1" ot 1
steels with different P contents
/h !
/g (gem™2+h™ 30 pm
1* 0.946 6 72 1.314 7 : 2#
2# 0.668 1 72 0.928 0 10
3* 0.822 8 72 1.142 7 pm °
2.3.3
2.3.2 X p
P 6 o
5 1% 2F

Fig.5 Surface and section morphology of corroded rust layer of 1* and 2* steels

6
a+eO0H. g¥eO0H Fe; 0,
XRD Fe
X
o a¥eOOH P
P
3
o 1 v
Fig.6 Phase analysis of rust layer of steels 0.020% 0.039% >

with different P contents D
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