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Induction Heating Temperature Control (IHTC)
whHRER EH




EREORARE RS
High Surface Gloss Product
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Fiber floating Elimination

Without IHTC (3834 %)
Fiber floating
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Heating Speed about: 20~40 °C/s
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MBBB(HRC 24- 46)
MS?’H(HRC 40)- RHCM

Requirements:

High mirror
polishability




IHTC/RHCM
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Polishability - Influence of Carbides and Carbide Banding '

Primary und secondary
carbides
influencing the
polishability

Interference chart &
_ BOHLER "M333
1 .2083 ESR Polished surface EHEEE!

Longitudinal direction
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Minimizing of tension by changing
of the construction

radius 25
radius 80

I 1356 N/mm?
FEM Simulation [] 1205 N/mm?
of max. compression: B 1157 N/mm?

I 902 N/mm?
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Figure 9.7: Hardness shatter at sharp-edged cross-section transitions

Source :Buderus Ha
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Vergleich des Mokrogefuges Microstructure comparison
(longitudinal disc sections)

(Lingsschliff von Scheiben)
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Tempering temperature — influence on the impact toughness
and hardness of BOHLER M333 IS O IPLMAST ©
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For reasons of temperature uniformity, the
temperature difference between inlet and
outlet should not exceed 2 °C in injection
moulding. Having determined the quantity of
heat to be generally dissipated by the heat
exchange medium, the essential factor is to
achieve this as far as possible without major
temperature differences in the cavity surface
that affects part quality and cooling time. A
decisive factor in this is the position and

p—

Temperature in °C

e R e

19.3°C
dimensioning of the water lines. The area
within the mould that has the greatest effect e
on the cooling time is where the highest g 2
PRI

mould wall temperatures occur in the quality-
critical area of the moulded part. The aim is
therefore to achieve uniform temperature dis- 2
sipation and distribution at the cavity surface.
Temperature distribution at the cavity surface
is affected by the distance between the tem-
perature control water lines and the surface,

the distance between the water lines them- —

selves, and also by the mould material used : _
(Figures 3.8 and 3.9). Figure 3.8: Effect of the mould material on the

cavity temperature
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The mould stress assumed in the FEM simulation
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Stress distribution at the surface and in the cross section of
the fixed clamping plate and the mould

Moulds for plastics processing

Stress distribution

M mmm®
- 75.00
B - sooo
B - =z
B - 0.00
B - =0
B - so0oo
B - -s00
= -100.00

Figure 3.14: Stress distribution at the surface and in the cross section of the fixed clamping plate
and the mould
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Deformation of injection mould and fixed clamping plate

Stress distribution and deformation

_ NSmmE _
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7] 50.00
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=5 | BE A BHEAE | BBRARE
%% | HRC k2 W/mk) | x10°m/(m.k) HEE | DURRE
M333 | 44-52 | Cr:13%+N 25 10.5 #12000 | 2400 N/mm?
W8PH | 38-42 | CrNi 16 10.9 #10000 | 1400 N/mm?
o711 | 3842 | Ni.CrMo 35.0 1.4 #86888 1400 N/mm?
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Tensile Strength
Rm [N/mm?]

Corrosion
resistance

*The heat treatment gives the components the useful properties.
The alloying elements are creating the basic.

Heat treatment — mechanical properties {
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Hardening Tempering

CARBIDE SOLUTIOM

\ CARBIDE PRECIPITATIOCMN
\ Carbide Precipitation
\. Transformation of retained austenite

/

Martensite transformati
Retained Austenite

Stress
relieving

Quench Rate 5,5°C per minute Quench Rate 30°C per minute
30% of Maximun Toughness 0% of Maxlmun Touqhness (A=86)

Austenitised at 1875°F (1023°C) - 2% Nital Etch




Hardening Temperature too

980°C, 150 min 1020°C, 30 min 980°C, 30 min
w400 VMR W400 VMR W400 VMR
\ 4

Time at
temperature too
long
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Influences on the Structure T:[ EI’JD% uﬁ =



Quench Rate 5,5°C per minute Quench Rate 30°C per minute

30% of Maximun Toughness

Austenitised at 1875°F (1023°C) — 2% Nital Etch

Tempered (500x)

Unacceptable Microstructure|  Acceptable Microstructure




HT 1200°C

HT 1130°C

Hardness (HRc) =——

Toughness

Temperature (°C) =——>
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Hardening Tempering

Temperature
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Thank you for your attention
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