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Spot Tests Utilizing Thermocouples in Discriminating Metals.
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Abstract

The spot tests utilizing thermocouples make it possible to:

1. carry out the tests without damaging or destroying the testing materials.

2. discriminate not only the iron steel materials, but also nonferrous metals and their
alloys which would never produce sparks in grinder spot tests.

3. conjecture approximate percentages of C or Sn contents in the alloy steels containing
carbon or tin.

4. deduce the approximate heat treating and forging conditions.

5. exclude the tester’s skillfulness and subjective judgement in the tests.
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fauiE 9ok, Carbon content (%)
IAA AFEHAA E o] Bid ®itsld #EY (D angle of shooting sparks
v = y N @ number of shooting spark lines
RRATE WIES Wit WURE e fit sk @ number of sheoting sparks
= Hs FUHR BB B P ﬁ%ﬂ ek, ol @ length of shooting spark lines
~ (® size of shooting sparks
Fikd B £l kel MEE AFTez ® brightness of shooting sparks

FEMS RIAY 4 9o, = 2 edEs 13 Fig.1. Characteristics of grinding sparks due
to carbon contents C%.
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W W-Mo Pt-Pt-Rh 10% Pt:Pt-Ir alumel chromel | Ag-constantan | Cu-constantan
B\ REH W k| ems | E|REN | 8 % | Ry 6 | Ew)y | k| kR
() (mV) | (T) (mV) i (T) (mV) (T) (mV) () (mV) (T)| (mV)
0 0.00 0 0.0 —200 ‘ —5.75 0 0.0

1,000 0 100 0.64 100 1.3 —100 | —3.49 100 3.7 | —200 | —5.54
1,500 2.25 200 1.43 200 2.6 0 : 0.00 200 8.0 | —100 | —3.35
2,000 5.20 300 2.32 300 4.1 100 1 4.10 300 12.9 0 0.00
2,500 7.70 400 3.25 400 5.8 200 8.13 400 18.0 100 4.28
500 4.23 500 7.4 300 12.21 500 24.0 200 9.28
600 5.23 600 9.1 400 16.39 600 30.0 300 14. 86
700 6.27 700 | 10.7 500 20.64 650 32.3 400 20. 86

800 7.33 800 | 12.3 600 24.90

900 8.43 900 | 14.0 700 29.14

1,000 9.57 | 1,000 | 15.7 800 33.31

1,200 | 11.93 | 1,100 | 17.3 900 | 37.36

1,400 | 14.34 | 1,200 | 19.0 1,000 ‘ 41.31

1,600 | 16.75 1,100 | 45.14

1,200 : 48.85
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Acopper yardstick bar H:heater

R :rheostat
V :mill-voltmeter

S ltesting piece
F :checkup stick

W:selecting switch T :Cu-Constantan

Fig.3. Testing apparatus



&
4 19849 48 WA WOCHE SEI9E

A 719 S7b Fig. 28] B $lel axidtoe N—S—F-V pigE 3 W #HEHSBREA 2.

Te TaEEgo R —ie N RURINBAKIe] HEakela, flii-e UIRBIS WE fibistd VY
CRORST fzaiela Mg Nob gi-Tovbet SRS MR sl N FHRmBAERELE
WEST 4 A sk, 7o -T2 utet BEEE AT A& oAl 350°C LIFY KR4l
BRI Vel 7] w ol ek, f-Tavtel MEHY e MEEHAY BHE & 209
Zet,

(& 2 $A—ZAEEH BEEe] BEEN(mV)
t 0° 10° 20° 30° 40° 50° 60° 70° 80° 90°

—~100 | —3.349 | —3.624 | —3.887 | —4.138 | —4.377 | —4.602 | --4.817 | —5.018 | —5.205| —5.379
(=)0 0.000 | —0.380 | —0.751 | —1.112 | —1.463 | —1.804 | —2.135 | —2.455 | —2.764 | -—3.062
(+)01 0.000 | 0.389| 0.787 | 1.194 1.610 | 2.035| 2.467 2.908 3.357 3.813
100 | 4.277 | 4.749| 5.227| 5.712| 6.204| 6.703| 7.208 7.719 8.236 8.759
200 | 9.288 | 9.823| 10.363 | 10.909 | 11.459 { 12.015| 12.575| 13.140| 13.710 14.285
300 | 14.864 | 15.447 | 16.035 | 16.626 | 17.222 | 17.821 | 18.425| 19.032 | 19.642 | 20.257

400 | 20.874
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