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A study on the boronizing treatment of hot forgeability of STD61

steel by the paste method
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Hot forgeability of STD 61 steel was boronzed 2 Aol A& Aeue SPede 44%
in boronizing paste mainly consisted of Bs«C and =7h wan C, N3t whzb7bAl2 boron®] by
Na:BsO; at various temperatures and times. 7ol By Zolr FatAF7L Lolan] H7tx)
Microhardness and thickness of boride layers Eded &4 AFE AZHL FeB, FesB 59 #
were measured and distributions of B, Si, Cr boron §&& A43te] Hv 1600~1800 F =)
and V on the cross section of specimen were =& E'E%‘E d& + Qlrh 2L LA
observed by EPMA line analysis. Microscopic = AEF ASEA 4 44" (EEd o
examination and results of EPMA showed that $FAFEH] AFe Aol A FFo
the boride layer consisted of two layers outer Mg Zxrk FdHe Fo Fdel woem=z
layer of FeB and inner layer of Fe:B. borong °] 8% EWAERYe] d&st WEE A
= - = 15 - =

Microhardness of these boride layers was in the A Ve FAMoltt Y. 2% paste 2L
range of Hv 1800~2300. Thickness of boride HFol ztdstn AR ES BFUASE S}E
layer increased with times and temperatures. Froldt =¥t Aoz JARE F

oA EAHREY THd3d JYoirA S 7—01‘?-_} F

Si-rich @ layer was formed between boride layer
and matrix. Element such as Cr concentration as
Crxs(B, C)s beneath the boride layer.
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Table.l Chemical composition of STD61 steel (wt%)

C Si Mn P S Cr Mo \%
0.32~0.42 08~1.2 0.5 0.03 0.03 45~55 1.0~15 0.94
[ime 0.5hr 1 Ihr

Photo 1. Microstructure of boride laver for STD61 steel
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Photo 2. Microstructure of boride layer borinized
at 1273K for 5hrs.
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Fig 1. The thickness of boride layer plotted as

a function of treating time.
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Fig 2. The thickness of @ layer plotted as a
funtion of treating time.
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Fig 3. Change in hardness across the diffusion
layer at various treating times (1123K)
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Fig 4. Change in hardness across the diffusion
layer at various treating times (1173K)
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Fig 5. Change in hardness across the diffusion

layer at various treating times (1223K)
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Fig 6. Change in hardness across the diffusion
layer at various treating times (1273K)
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Photo 3. Variation of intensity of Si, B, Cr and
V across the diffusion layer of STD
61 steel boronized for 1 hr at 1123K
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Photo 4. Variation of intensity of Si, B, Cr and
V across the diffusion layer of STD
61 steel boronized for 5 hrs at 1223K
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Fig 7. X-ray diffraction peaks obtained from

boride layer formed on STD61 steel
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