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Development of Automatic Jominy Test Apparatus

Masakatsu UENO, Katsuji NAKAMURA, Kametaré 170, and Hiroyuki MINEMATSU

Synopsis :

A full-automatic-Jominy test apparatus has been developed, the characteristics of which are as follows :

(1) Adoption of the smaller test specimen (conventional : 25 mm new-type : 10 mm), which enables
application of Jominy test method to the thinner products so far extremely difficult.

(2) Adoption of induction heating method, resulting in rapid heating rate so far unattainable.

(3) Adoption of the present control system, by which desired heating pattern simulating the actual

heating conditions can be obtained.

(4) Adoption of the full-automatic sequence control system, by which end—quench test for harden—
ability of steel can be carried out without an operator.
In this article, the details of development and characteristics of the new—type Jominy test apparatus are

shown.
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Photo. 1.
apparatus.

Whole view of automatic Jominy test

3. Infrared radiation

2. Vacuum pump
thermometer 4. Induction heating generator 5. Automatic
temperature control 6. Selectable tmeperature relay circuit
7. Point of comparison 8. Program signal generator for
temperature control 9. Power control signal generator 10.
Cooling water

Fig. 1. Block diagram of the apparatus.
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1. Specimen

Fig. 2. Dimensions of test sample for this apparatus.
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Photo. 2. Heating of specimen prior to quenching.
Temperature is observed by infrared radiation
thermometer and controlled according to heating
program.

Photo. 3. End-quenching of specimen.
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Fig. 3. Time and temperatu;’e diagram which can
be set in this apparatus.
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Fig. 4. Temperature distribution.
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Fig. 5. Relationship between cooling rate and
Jominy distance.
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Fig. 6. Temperature control characteristics of
infrared radiation thermometer.

Table 1. Chmical composition of the steels.

Steel Cc Si Mn Cr Al N B Ti
A 0.11 0.27 1.348 — 0.036 0.0017 0.0011 —
B 0.10 0.25 1.36 — 0.025 0.0013 0.0010 —
C 0.24 0.28 1.20 — 0.073 0.0039 0.0018
D 0.25 0.25 1.16 — 0.039 0.0061 0.0013 0.021
E 0.25 0.25 1.15 0.50 0.046 0.0067 - —
F 0.25 0.25 1.16 1.61 0.050 0.0056 — -
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Fig. 7. Comparison of Jominy hardness between
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same cooling rate.
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Fig. 8. Comparison of Jominy curve observed by
two different size specimens (Steel : B).
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Fig. 9. Comparison of Jominy curve observed by
two different size specimens (Steel : D).
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Fig. 10. Comparison of Jominy curve observed by
two different size specimens (Steel : E).
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Fig. 11. Comparison of Jominy curve observed by
two different size specimens (Steel : F).
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Fig. 12, Hardness of martensite products as the function of C-content.
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Fig. 13. Distributian of hardenability of Steel
D observed by this Jominy test apparatus
(Austenitized : 950°C, 58).
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Fig. 14. Transformation characteristics of Steel D
(CRTT diagram).
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