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■Basic Structure Drawing

■MISUMI cartridge heater and related products

■How to Mount ■Notes on handling

Cartridge Heater C－M□CHN

Mold Temperature Adjustment Controller

Lead Protector

Fixed Flange

Thermocouple

Power Supply

Cartridge Heater (Flange Fixed & Lead Protection Type) C－MJCH□・C－M□JCH□

①Stainless sheath

③Core ④Exotherm (Nichrome Wire) ⑤Lead

②Magnesium Oxide (Insulating Powder)

Heat generator

1) Mounting hole machining
• It is recommended to use H7 reamer for hole machining on the side of 

the mold plate. The recommended hole diameter tolerance is H7. 
• If the hole diameter is relatively small, it is recommended to trim with a 

slightly larger reamer. 
• It is recommended that the clearance between the mounting hole and 

the heater be less than 0.05mm on one side. 
• If clearance between the mounting hole and the heater is bigger, the 

heater may have abnormal heating and it may cause a break and ignition. 
• We recommend using lubricating oil for cartridge heater in order to help 

more uniform radiation.
2) The distance between the thermocouple and the heater is as shown in the 

�gure above
The distance between the thermocouple and the heater should be kept at 
10~30mm. Note that if the distance is too large, the proper mold temperature 
cannot be guaranteed, or malfunctions such as heater overheating may occur.

3) Installation and removal of lead
The lead has a section of hard metal wire extending several tens of 
millimeters from the root of the heater. Note that repeated bending will 
easily lead to breakage during installation. When it is necessary to bend 
repeatedly, use a cartridge heater with a lead protector or reinforced root.

1) Moisture prevention
Storage in a humid environment will cause the insulation resistance to 
decrease. However, after the power is turned on, the moisture inside the 
heater evaporates and returns to a dry state, and the insulation 
performance is restored. 
If water (humidity) enters inside the heater, it may break insulation and 
cause shorts of the heater and breakage of the controller for the heater.

2) Oil adhesion
If the heater is inserted into mold with oil or used under a situation where 
the heater gets oil on it, oil carbonises and it may cause abnormal heating 
and shorts of the heater. Please be sure to remove oil completely before 
use. 

3) Heating of the heater in air
If you remove the heater from the mold and heat it in air, it may cause 
abnormal heating and shorts of the heater because the heater can 
dissipate less heat in air. 
Even if the heater is mounted to the mold, but the heat generator or the 
stainless sheath (bottom or tip) is exposed to the air, it may cause 
abnormal heating and shorts of the part.

4) Prohibition of the use with more than the rated voltage (V)
If you use the heater with more than the rated voltage, it may cause 
abnormal heating and a break and shorts of the heater. The heater can be 
used with less than the rated voltage. 

5) When used with a PID controlled mold temperature controller
To ensure the stable quality of the molded products and improve the 
service life of the heater, it is recommended to use a mold temperature 
controller controlled by PID. 

6) When the surface temperature of the heater exceeds 500°C, use a heater 
of less than 15 W/cm² (watt density). The use of high watt density products 
in high temperature environments will cause early damage.

W/cm2 (Watt density) Value recommended for heater surface 

15W/cm2 or less

or more 15W/cm2

600℃ or less

500℃ or less

P.278

P.269~276

P.269~276

P.271, 276

①Calculate necessary wattage (W) for a heater to raise mold temperature up to a preset temperature.
Calculate by the formula below according to the weight, speci�c heat, temperature increase, and heating time to reach the mold set temperature of the heated object.

■Wattage calculation

Necessary wattage for heater (kW) ＝
Weight of heated object (kg) × Speci�c heat of heated object (kcal/kg℃) × Temperature increase (℃)

860 × Heating time (h) × Ef�ciency (η)

Though it is dif�cult to calculate accurately ef�ciency (η) because it varies on conditions of heat-retention, heat insulation, arrangement of the heater, etc., generally 0.2～0.5 is suitable.

●Speci�c gravity/Speci�c heat of main materials

Speci�c gravity (g/cm3)Material Speci�c heat (kcal/kg℃)

A7075P (Aluminum)

Steel

Stainless Steel

Brass

*ef�ciency η＝0.5≈6(kW)

≈6000(W)

②Calculate number of heaters and wattage (W) for one heater.
Decide the number of the heaters depending on the size of object to heat, and get total wattage required to rise the temperature of it.

Example) Use six heaters of approximately 1000 (W) (Total 6000W) 
※Heat loss is not taken into account. 
Please consider approximately 20～30% increase for the calculated value in wattage.

■How to select a cartridge heater type
① Select a heater diameter and its length.

Example
 C－MSCHN  8－150

② Select usable voltage.

③ Select necessary wattage.

④ Please select the appropriate heater diameter (D), length (L), voltage (V), and power (W). 
          The power (W) selected must be greater than the calculated value of the power.

■Technical matters (watt density of heat generator)
1) Watt density (W/cm2)

 　　　　　  Wattage
Watt density (W/cm2) ＝ 
                         Heat generator length × Heater diameter × 3.14

2) Power calculation formula when used with less than the rated voltage
Please use the heater with less than the rated voltage.

W (Wattage) ＝ I2 (Square of current) × R (Resistance)

※When a 200V heater is used at 100V, the power is about 1/4 of the rated power.

Mold

10
～

30
m

m

●Glossary
Speci�c heat : the amount of heat in kcal/kg°C required for the temperature of 
an object whose mass is M (kg) to increase by 1 (°C) within one time unit (sec). 
(kcal: kilo calorie).

When the temperature of an object whose mass is M (kg) and speci�c heat is C 
(kcal/kg°C) increases by T (°C), if the absorbed heat is Q (kcal), the relationship is
 Q＝M·C·T.

 W1   ＝130 (kg)

 C  ＝0.11 (kcal/kg℃)

 T1  ＝110 (℃)

 T2  ＝21 (℃)

 h  ＝0.5 (30 minutes)

(ef�ciency)η  ＝0.5

Example) When controlling the temperature of an entire mold with a heater, suppose that the mold weight is 130kg, the ambient temperature is 21℃, 
the mold temperature setting is 110℃ and the heating time is 30 minutes.
The calculation of the required heater capacity in this mold using the above calculation formula is as follows

D L

Example
 C－MSCHN  8－150－V200

D L V

Example
 C－MSCHN  8－150－V200－W400

D L V W

 C－MSCHN  8－150－V200－W400

D L V W

The heaters whose watt density (W/cm²) is low last long and steady in controlling.

Necessary wattage for heater (kW) ＝
130〔kg〕×0.11〔kcal／kg℃〕×(110－21)〔℃〕

860×0.5［h］×0.5［η］*

Cartridge Heater (Flange Fixed Type) C－M□CH□

Example

M5-(5) M6-(6)

GUIDE FOR CARTRIDGE HEATERS
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P.21How to use catalog https://in.misumi-ec.com/vona2/mold/
2DC3D CAD data can be downloaded 
from Mold EX-Press (version 3.8 or later)




