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Abstract: The ultra-high strength 300M steel is applied in aircraft landing gear because of excellent mechanical
properties. The tests of static tensile strength, three-point bending properties and Charpy impact properties are
conducted. It reveals the mechanical properties and failure mechanism of electron beam deep seam welding of
300M steel. Macroscopic and microscopic analysis of typical specimens fracture after testing and fractography of
weldment fracture surface are investigated by SEM (scanning electron microscope). Results indicate that both
parent metal and weldment appear obvious tension plastic behavior, and there is little difference between stiff-
ness and strength. However, the fracture strain and toughness of weldment become weaker compared with the
parent metal. The bending strength of weldment is slightly lower than that of the parent metal, and the bending
deformation and ductility decline. In Charpy impact test, both absorbed energy and fracture toughness of weld-
ment are lower than parent metal. Thus the impact toughness of weldment decreases.
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Fig. 1 Diagram of electron beam welding
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Table 1 Chemical compositions of 300M steel

TR Jo s 4 Y T F 4y A Y
C 0.4 Cr 0. 84
Mn 0.75 Mo 0.41
Si 1.58 A 0.082
S 0.001 Cu 0.12
P 0. 005 Fe ZFS
Ni 1.84

P HB/Z315—1998( M il & 4 A W 25
B T2 )M HB7608-1998¢ & H &4 . A~
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Table 2 Test and sample condition
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Fig. 2 Tensile test equipment
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Table 3 Contrast of tensile property of parent metal and weldment(average)

%5 S bR B FLPEA R /GPa it AR 38 B / MPa (0. 2%0) YL BE / MPa A2/ %
BE4E/3 206. 778 1 650. 431 2 035. 889 10. 45
L& JRHAT/5 198. 953 1575.008 1.949. 149 9.58
25 IR /5 208. 021 1 600.035 1964.417 7.04
3EMEEAME/5 205. 720 1632.508 1912.323 11.49
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Fig. 3 Stress-strain curves of parent metal and weldment
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Fig.4 SEM of parent metal tensile fracture
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Table 4 Contrast of tensile property of upper and lower parts of the weld
s 2
¥oA P i 2
50L.S-2-01 50L.S-2-02 50L.8-2-03 50L.8-2-04 50L.8-2-05
J iR HAR/mm 5.00 5.01 5. 00 5. 00 4.99 5. 00 0.007
Wi J& FLA%/mm 4.06 4. 00 3.94 4. 00 3.90 3.98 0.061
FL AR /GPa 201. 002 207. 415 210. 560 209. 402 211.725 208. 020 4,233
MR 77 / kN 38. 547 38.720 38. 524 38. 934 38. 754 38. 695 0.167
Jif i 58 )3 / MPa 1 560.025 1 639. 140 1611.622 1596.752 1592, 637 1 600. 035 28. 852
HUHIsR EE / MPa 1.963.203 1971.982 1.961.992 1951197 1973.712 1 964,417 9. 024
T =
% k4 b4 18 o
¥ofH T 2
50LX-2-01 50LX-2-02 50L.X-2-03 50LX-2-04 50LX-2-05

JR iR H AR /mm 4.99 5. 00 5.02 5.02 5. 00 5.006 0.013
W5 B2 /mm 4,02 4.59 4.12 4,30 4,12 4,23 0.22
PR /GPa 204. 753 206. 685 197.570 202. 068 203. 253 202. 865 3.427
W R 87 / kN 38. 147 38. 643 38. 689 38. 337 38. 209 38. 405 0.248
Jit R 38 B / MPa 1588.262 1 603. 282 1 606. 645 1574, 886 1566.143 1 587. 844 17. 541
HUHISR JE / MPa 1 942,809 1 968. 081 1.970. 412 1952, 477 1945, 945 1 955,945 12. 660
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Fig. 6 Bending test equipment
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Table 5 Contrast of bending property of parent

metal and weldment(average)

%%\5*1%4/ IR E Ay / ity ik B/ (8 /mm
Bk kN MPa

BE#E/3 177.528 4125, 344 20. 942
1 AT /5 162. 450 3826. 209 13.163
25 WIS /5 166. 933 3942. 061 15. 158
3E MM/ 162. 825 3799. 868 12.972
4 IR /5 167. 880 3915. 857 16. 230
58 SR /5 165. 696 3834. 176 14, 446
6 & SR /5 166. 681 3858. 037 14. 815

=EE WS A 140 mm, JEK AT A0

P8, AR W R MR SN & 7 s, Horp
TR 2 I Sk 2 fik A L DY B SRR 2 R
TR, R PR A A BLC = A
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Fig. 9 SEM contrast of parent metal and weldment
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Fig. 7 Macrographs of bending weldment fracture surface
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Table 6 Averages of parent metal and weldment(average)

%5 SRR B WARER/T  WiEREE/A s mm P

BEAF/3 24. 140 0.301
1# SR 8:F/6 17. 196 0.215
285 IR/ 6 17.770 0.220

() I 3 MREAT/6 23. 246 0. 290
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