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The customer contacted Fluxtrol Inc. for the following reasons:

- They were unable to produce good parts for a contract they had won

- The problem was the new part had a sharper fillet than other parts they
had worked with before
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SPECIFICATIONS
1. STEEL GRADE SAE 1541H i l
2. EFF. CASE DEPTH (IN MM)

AT POINTS ‘A 4.6 MIN. AT 40HRC
‘B’ - 10.50-14.00 AT 40HRC 1
‘C’(AT ROOQT) 10.50-14.00 AT 40HRC
3. EFF.CASE DEPTH AT 50RC 6.35—8.25MM

——

514—601 BHN(52—58 HRC -
4. SURFACE HARDNESS ( ) 18 mm 4" W
5. BAR DIAMETER 48MM R L X
A

N SN

In order to get the required depth in the fillet, they had to severely
overheat the area (X) just above it resulting in almost through hardening
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Customer had the necessary
equipment (dual-spindle scanner
and power supply 400 kW, 1 kHz)

Customer had 2 standard scan coils
that they attempted to use for the
process

Single turn coil came closer to
achieving the desired results, but
production rate was low during
scanning

Two turn coil could produce parts
faster, but could not properly heat
the fillet area
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Simulation of the
process with a single-
turn coil without a
magnetic flux controller
clearly showed
overheating of the stem
near fillet area (in good
agreement with tests
results)

Surface Hardening of Truck AxIle

Temperature distribution and magnetic field
lines at the end of dwelling period

Flux 2D program
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Color Shade Results
Quantity : Temperature Deg Celsius

Time (s) : 9 Phase (Deg): 0
Scale / Color

20.38531 / 91.05215
01.05215 / 161.71899
161.71899 / 23238583
23238583 / 303.05267
303.05267 / 373.71951
373.71951 / 44438638
44438638 / 515.05322

Color Shade Results
Quantity : Temperature Deg Celsius

Time(s) : 9 Phase (Deg): 0
Scale / Color

800 / 821.94061
821.94061 / 843.88129
843.88129 / 865.8219
865.8219 / 887.76251
887.76251 / 909.70319
909.70319 / 931.6438
031.6438 / 953.58441

o 51505322 / 585.71997 T, 953.58441 / 975.52502
F TN 585.71997 / 65638684 97552502 /99746564
il 65638684 / 727.05371 99746564 / 1.01941E3

72705371 [/ 797.72058 LOIMIE3 / 1.04135E3
LO4135E3 / 1.06329E3
1.06329E3 / 1.08523E3
1.08523E3 / 1.10717E3
1L10717E3 / 1.12911E3

L12911E3 / 1.15105E3

79772058 | 86838733
Rl 7 A 86838733 / 939.0542
O N RN 939.0542 / 1.00972E3
1LO0972E3 / 1.08039E3
1.08039E3 / 1.15105E3

S —————————

Temperature range 20 — 1150 C Temperature range 800 — 1150 C

Results: Marginal depth in the radius, severe overheating in the
area above the radius (temperature over 1150 C, which would
continue to grow in the beginning of the scanning process)
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Temperature distribution and magnetic field lines at the
end of dwell

Flux 2D program
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Color Shade Results
Quantity : Temperature Deg. Celsius

Time (s.) : 9 Phase (Deg): 0

Color Shade Results
Quantity : Temperature Deg. Celsius

Time (s.) : 9 Phase (Deg): 0

Scale / Color i Scale / Color

20.40543 / 89.998%4 : 800 / 820.86871
89.99894 / 159.59247 | 820.86871 / 841.73749
159.59247 / 229.18597 : 841.73749 / 862.6062
229.18597 / 298.77948 | 862.6062 / 883.47498
208.77948 / 368.37299 : 883.47498 / 904.34375
368.37299 / 437.96652 i 004.34375 / 925.21246
437.96652 / 507.56006 I 025.21246 / 946.08124
507.56006 / 577.15356 : 046.08124 / 966.95001
577.15356 |/ 646.74707 : 966.95001 / 987.81873
646.74707 | 716.34058 | 087.81873 / 1.00869E3
716.34058 / 785.93408 : 1.00869E3 / 1.02956E3
785.93408 / 855.52759 i | 1.02956E3 / 1.05043E3
855.52759 / 925.12109 } 1.05043E3 / 1.07129E3
025.12109 / 994.7146 i _____ 1.07129E3 / 1.09216E3
094.7146 / 1.06431E3 : 1.09216E3 / 1.11303E3
1.06431E3 / 1.1339E3 i 1.11303E3 / 1.1339E3

Results: Insufficient depth in the radius and short pattern on

fillet, severe overheating in the area above the radius
(temperature over 1130 C, which would continue to grow in the
beginning of the scanning process).
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Based on results of
computer simulation and
previous experience it was
decided to design a two-
turn coil with Fluxtrol
concentrator on the lower
turn.

This design provides a
favorable temperature
distribution with required
hardness depth on fillet
and well controlled
preheating of the stem
area by the upper turn.

Optimal temperature
distribution was achieved
by variation of cross-
sections of copper and
magnetic concentrator
made from Fluxtrol “A”.

Surface Hardening of Truck AxIle

Temperature distribution and magnetic field
lines at the end of dwell
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Surface

Color Shade Results

Quantity : Temperature Deg. Celsius
Time (s.) : 9 Phase (Deg): 0

Scale / Color

20.26257 / 82.76215

8276215 / 145.26172
145.26172 | 207.76129
207.76129 / 270.26086
270.26086 / 332.76044
332.76044 / 395.26001
395.26001 / 457.75958
45775958 / 520.25916
520.25916 / 582.75873
58275873 / 645.2583

645.2583 / T07.75787
707.75787 | T10.25745
770.25745 / 83275702
832.75702 / 895.25659
895.25659 / 957.75616
957.75616 / 1.02026E3

Hardening

o

f

Truck A X 1| e
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Color Shade Results

Quantity : Temperature Deg. Celsius
Time (s.) : 9 Phase (Deg): 0

S - — - —

Scale / Color

800 / 813.76624
813.76624 | 827.53253
827.53253 / 841.29877
841.29877 / 855.065
855.065 / 868.8313
868.8313 / 88259753
882.59753 / 896.36377
896.36377 / 910.1291
910.1291 / 923.89624
923.89624 / 937.66254

.| 937.66254 | 951.42877

951.42877 | 965.19501
965.19501 / 978.9613
9789613 / 992.72754
992.72754 | 1.00649E3

| 1.00649E3 / 1.02026E3

Temperature range 20 — 1020 C Temperature
corresponding

depth

Results: Good depth in the radius, no significant overheating in the area
above the radius (temperature less than 1020 C); high scan speed/
production rate

range above 800 C
to a total hardness
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