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The Influence of Distance between Electrode on Surface Coating Cold Work Tool Steel
AISI D2 using Packed Boriding Process with Applied Direct current
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Yossapong Boonplook 2013: The Influence of Distance between Electrode of Surface
Coating on Cold Work Tool Steel AISI D2 using Packed Boriding Process with Applied
Direct current. Master of Engineering (Materials Engineering), Major Field: Materials
Engineering, Department of Materials Engineering. Thesis Advisor:

Mr.Patiphan juijerm, Dr.-Ing. 98 pages.

Recently, a cold work tool steel AISI D2 is used normally for metal forming process
which surface damage is found frequently. Thus, surface treatments to improve a tool life are
performed generally on tool steels before an operating process. A packed boriding process is one
of the most well-known thermochemical surface treatments which possess a very high hardness
layer at the surface. However, the boriding process has to operate at a high temperature with a
prolonged soaking time to create a greater thickness taking into account the diffusion theory. An
applied direct current field is a possible method to enhance diffusion rate of boron atom.But the
complex model of work piece. Samples were arranged in different positions in a sealed pack
boriding container When distance between electrode are more far that can be improve the
boriding process. For this reason, in this research, effects of distance between electrode during
boring process was investigated on the cold work tool steel AISI D2 by the applied current
density in the range of 80 mA/cm’ at a temperature of 850 900 and 950 °C with boriding time of 2
4 and 6 hr and distance between electrode 15 30 and 45 mm. Afterwards, microstructure and
hardness values were investigated using optical microscope and micro-vicker harness tester,
respectively. It was found that a double phase FeB and Fe,B was detected on the boride layer. The
near surface hardness value of about 1600 HV was measured the distance between electrode 15
mm a greatest thickness of boride layer. However distance between electrode 30 is obtained

greater thickness than distance between electrode 45 mm.

Student’s signature Thesis Advisor’s signature
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U AMUMBITIARDUDE 56 (1im)
adai 850°C 900°C 950°C
19 2 Hr. 4 Hr. 6 Hr. 2 Hr. 4 Hr. 6 Hr. 2 Hr. 4 Hr. 6 Hr.
1 17.14 2123 30 2253 3346 4945 4333 58.15 7137
2 18.12 2553 3419 2543 37.14 5142  40.61 6290 65.79
3 1429 2590 3761 30.13 37.61 5075 4127 5839 72.25
4 16.53 2049 3238 27.65 38.66 57.09 4256 59.52  65.84
5 1343 28.57 29.62 2530 40.00 5352 3171 52.85 71.72
6 1952 29.04 30.55 2493 39.04 4950 4190 6533  69.95
7 18.57 22.95 3447 2952 4197 4804 3800 5295 68.30
8 19.64 2395 2406 2522 36.66 5657 4952 5971 67.11
9 15.04 2448 3328 2242 39.04 51.87 4241 6142  69.70
10 1597 2295 3471 2963 36.14 5076 44.64 5993  68.13
MR8 1682 2450 3209 2628 3797 5190 4159 5912  69.02
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NITLE 80 mA/cm2 HASISUTHINTSUINYI 15 30 Uag 45 Uaatuag

UM mmwuwm%mﬂﬁ@um"liﬁ(pm)
ﬂ%ﬂ“ﬁ 2 Hr 4 Hr 6 Hr
9
15 30 45 15 30 45 15 30 45
1 28.09  26.19 14.88 36.90 36.66 2666 53.76 47.81 39.04
2 29.52 2234 2380 47.61 34.23 28.87 5296 4095 35.28
3 2842  28.55 21.71 38.60 33.56 26.66 49.18 42.85 38.89
4 2142 2636 2639 3571 33.33 29.83 49.61 40.47 37.61
5 26.67 27.14 19.51 43.81 31.74  23.33 48.09 4190  32.85
6 23.07  25.63 14.81 44.08 3390 26.23 4575 4142 34.76
7 31.52  22.09 18.81 43.73 3042 26.71 46.89  43.33 36.67
8 2724  27.89 15.62 4230 3523 2591 48.29 4290  34.28
9 29.52  26.56 19.70  40.22  33.10 31.23 48.57  40.75 33.33

10 29.09  25.71 17.81 3571 2329 3023 5276 47.67 38.19

naY 2746 2584 1931 40.87 3255 27.57 49.59 4301 36.09
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UM mmwuwm%mﬂﬁ@um"liﬁ(pm)
ﬂ%ﬂﬁ 2 Hr 4 Hr 6 Hr
9
15 30 45 15 30 45 15 30 45
1 4540 26.23 27.14 52.85 53.33 41.42 69.56 58.80  50.87
2 41.90 28.09 27.14 54.76 41.42 44.28 72.38 56.47 5243
3 41.90 30.80 31.82 57.61 39.34 40.47 63.20 52.33 70
4 40.95 33.57 30.66 62.85 51.97 45.19 71.42 56.19  48.60
5 40.95 30.47 25.61 63.80 41.42 40.55 74.28 53.80 49.52
6 40.81  30.57 29.34 61.90 45.23 36.14 72.38 65.23  53.80
7 39.04 29.52 2ol 56.13 47.19 39.52 76.29 46.19  49.04
8 43.76  30.99 28.51 50.47 53.38 40.47 70.14 58.14  48.57
9 39.33  32.38 29.62 59.52 41.42 39.52 72.38 65.71  52.38
10 41.90 3342 29.05 53.15 47.33 42.45 69.52 59.80 44.76
méﬂ 41.60 30.61 28.67 57.31 46.20 41.00 71.16 57.27  52.00
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S
NITLE 80 mA/cm2 HAY TTYSHWITHINYD 15 30 Lag 45 Uaaluas

o 3’, = 14
U ANUNUVDITUIARRULD 154 (um)
ATIN 2 Hr 4 Hr 6 Hr
9
15 30 45 15 30 45 15 30 45

1 67.61 55.57 5333 8571 69.52  63.33 95.85  86.66 87.142
2 65.78 51.76 47.66 8523 6751 61.42 90.42  84.16 75.23
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10 5333 55.71 4762 7381 70.12  61.90 95.29  79.52 77.54
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