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Fig 2, Microphotograph of volds produced in steel by 1 MeV electron
irzadiation under low dose Influnce at 550°C
{a) 316 steel, 8dpa, x20K (b) 916 steel bearing 1%8Si, 7.3dpa, x20K
(c) 318 steel bearing 0,1%Ti, 7,3dpa, x20K
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Fig 6. Microphotograph of volds produced in steel by 1 MeV electron. irradiation to 22 and 33 dpa at 550°C
(a) 316 steel without alloy additive, 22dpa, x20K (b) 318 steel bearing 1%Si, 22 dpa, x 20K
(¢) 916 steel bearing 0,1%T1, §8dpa, x20K
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Fig 7, Micropholograph of Ti precipitate in steel irradiated by the electron microscope

(a) 316 steel bearing 0,5%Ti, 33dpa, 650°C, x20K
(b) 316 steel bearing 0,1%Ti and 1%Si, 33dpa, 550°C, x20K
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THE EFFECT OF ALLOY ADDITIVE Si AND Ti ON

RADIATION SWELLING OF STAINLESS STEEL
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(Shanghai Alloy Works, Shanghai 201800)
Sun Jiguang Zhao Zhuoyong
(Beijing General Research Institute of Non-Iron Research Beijing 100088)
ABSTRACT The effect of minor additive Si or Ti, as well as both Si and Ti
on behavior of radiation swelling for 316 stainless steel alloy (316 SS), irradiated
at 550°C, using high voltage electron microscope (HVEM) with 1MeV electron
beam was studied, and the swelling morphology was observed in situ under HVEM,
Silicon (1 wt%), as well as Ti (0.1 wt% ) can inhibit radiation swelling when the
dose is not more than 1ldpa. The 316 SS bearing 1 wt% Si additive has even lar-
ger swelling rate than that of the alloy without any additive, when dose 1is more
than 13dpa. 0.5 wty Ti additive can even completely prevent it from swelling
under the dose up to 33 dpa, but there are some small Ti compound particles segre-
gated on radiation area, Experimental results show that the synergistic effect of both
Si and Ti can completely prevent 316 alloys from swelling under radiation dose up
to 33 dpa, but there are also a little Ti compound particles segregated on the circle of
central area, but the number and size of the particles increase slightly with the dose.
KEYWORDS Radiation swelling, Alloy additive, Electron radiation, 316 stain-
less steel, Si, Ti
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