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Infrared Heating Transformation Measurement Apparatus with Data Analysis Computer System
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Synopsis

It’s very important to know at what temperature the transformations occur when steel materials are newly developed.

However, it requires great skill and a good deal of time obtaining the data using conventional transformation measure-

ment apparatus. New measurement apparatus has been developed by ULV AC Sinku-Riko, Inc. and Sumitomo Metal

Technology Inc. . ULVAC Shinku-Riko, Inc. developed control and measurement parts of the apparatus, and Sumitomo

Metal Technology Inc. developed the data analysis software.
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Photo 1 Newly developed apparatus (Named as Transmaster-1)

B1R ENERRRERELS

Table 1 Specification of newly developed apparatus

Specification

New apparatus

Our conventional apparatus

Size of specimen

3 ¢ X10 mm ¢ (steel and ceramics)

3 ¢ X10mm & (Steel only)

Heating method

Radiant heating by infrared

High-cycle induction heating

detection method

.§° Heating rate MAX. 140°C Without control /sec(room temp. | <
s ~1400°C Average heating rate)
== MAX. 100°C Without contrel /sec(room temp.
,,,,,, ~1400C Linear heat up control) |
Accuracy of temperature | +0.5°C +1.0C
Cooling method Gas jet from three parallel nozzles Gas jet from double coil nozzles
@ Coolinggas | Nu Ary He e DS
?é Max, cooling rate | MAX. 200°C /sec Without control MAX. 200°C /sec Without control
O | and accuracy. MAX. 100°C /sec With control MAX. 50°C /sec With control
Subzero Standard equipped Option
Dilatation IVR =

% ‘Rgl}_g_e:________ __5_,__231.0.5.0.2.0.1.0.05.0.02mm 0.5,0.2,0.1,0.056 mm

= | Accuracy +1.09% /fullscale |
5 | Atmosphere | Vacuum, Inertgas, No | i
& | Exhaust capacity | 1X10~*Torr/20 min 1%10~*Torr/15 min

5 | Fial vacwum level | 1X10-5Torr T mmmmmmmmmmmmmmmmmmmmmmmmmmmm—m
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Fig.3 A—A’ cross section of infrared heater
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Fig4 B—B’ cross section of infrared furnace
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Table 2 Specification of soft ware

Item New apparatus QOur conventional apparatus
Items of ® Testing No. @ Purpose
data hase ® Material @ Testing condition
® Result

Display each item, if requested

Registration of | 60 patterns
testing condi- | (pop-up display) —

tion
Data sampling | ® Sampling method:; ® Sampling method
direct sampling into computer Date logger
® Sampling points: @ Sampling points:
Max. 50 0000 points/channel Max. 4 000 points/channel
® Sampling pitch @ Sampling pitch
12 bit, sampling time 20 us~1 min 12 hit
® Memory medium @ Memory medium
Hard disc Floppy disc

Display of data | ® Real time display while data sampling | ® Display after finishing data sampling
(Temperature-time,Dilatation-temperature
diagram)

® Display of on-off of valves and pumps)

Tools for analysis | @ Function of detection of transformation | ® Function of detection of transformation
point by differentiation point by differentiation

® Function of CCT image display

® [‘unction of prediction of transformation

point
® Function of automatic cooling rate calcul-
ation
Diagram Out put device:laser printer Out put device : X-Y plotter
Print out time : 15 sec / diagram Out put time : 10 min / diagram
Result : CCT diagram, TTT diagram Result : CCT diagram, TTT diagram

Dilatation-temperature diagram
Dilatation-temperature-time diagram
Hardness-cooling rate diagram
Formatted paper for microstructure photos
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Steel Si | Mn

Cu | Ni | Cr
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Fig.12 C.C.T. diagram by new transformation measurement apparatus (Laser printer, size A4 or B4 or A3)
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