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Abstract: An alternating current field (ACF) was applied to samples and media during pack boriding on medium carbon 45
steel at 800 °C. The effects and working mechanism of the A.C frequency on the boriding were studied. The temperature of the
samples during the soaking of the boriding, boriding cases’ microstructure, phases, thickness and micro-hardness distribution
were investigated. The results show that the ACF makes the temperature of the boriding sample higher than that of the furnace
during soaking. With the increase of the frequency from 20 Hz to 400 Hz, the temperature rise first decreases and then
increases. The thickness of the boride zone and the carbon-enriched zone first decreases and then increases. When the ACF
current is 3 A, the single phase Fe2B is obtained. When the ACF current is not more than 2 A, with the increase of the ACF
frequency, the boride zone changes from the dual phases FeB + Fe2B to the single phase FeoB. The hardness of the surface
layer decreases. The slope of the hardness profile along the boriding case becomes flat. It is proposed that the ACF frequency
affects the pack boriding through affecting reactions among the boriding agent, adsorptions of active boron atoms and boron-
containing species on the samples’ surface, and diffusion in the treated samples.
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1—Lid; 2—Sample; 3—Thermal couple; 4—Electrode; 5—Adjustable a.c.
supplier; 6—Temperature monitor; 7—Conducting wire; 8—Container;
9—Simulating sample; 10—Boriding agent; 11—Electrode; 12—Clay
sealing
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Fig.1 Schematic diagram of the apparatus for ACF enhanced
pack boriding
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Table | Parameters of boriding process

Process code ACBI11-17 ACB21-26 ACB31-36
Current / A 1 2 3
20, 28, 35,50, 20,35,50, 20,35, 50,

Frequency /Hz 0300, 400 200, 300, 400 200, 300, 400

10% ferroboron + 5% KBF4+
1% charcoal + 84%SiC

T/C 800

Boriding agent, w/%

Soaking period / min 240
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Fig.2 Relationship between alternating current field frequency and
temperature rise of boriding samples
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Fig.3 Typical microstructure of boriding layer on samples borided with different process



42 b B X T L FE

2018 4F

FexB 1 HLANARTR], 7] WL B 745 AN AL
RIEREA N, 50 FeoB HAOHIAN, BEE R
iR 20 Hz 3% 2 400 Hz, FelB 15 HH Kz
9, FERLIZINRN 35 Hz IF, FeaB e/, 2Rk
Je OB (WAL 4(a)~(D); RIS
WRRT (1=1 A), #14k¥)Z H FeB Hil FeaB AU
B, BEESEE, MR FeaBULIA 4(g)~

S50 pum

(g) Process ACBI13

(h) Process ACB14

(i)); TERLIURAR (400 Hz) W, ST b0 3
REMS 0 EHEAL FeaB B (ML 4(D)(1)())-
XFRLIZHIE A 2 A RS [R5 A A8 i v 3 15 Tl
BIRFIZMT X PLATH M, S8R E s B
MRo 4820 Hz S B M08 )2 D9 XUl AL YY)
JZ, BERGBARE, HoR T Zismiie =y
HHAH FeaBo X BE—IESE T A RS R

50 ;u‘ui‘n 9
= et

- x
550 10!

(i) Process ACB17 (j) Process ACB26

4 R T2 iR i s R 2 24120

Fig.4 Typical microstructure of borides on samples borided with different process
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Fig.5 XRD patterns of samples’ surface treated by ACFEPB with
different frequency
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