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Creating a PBCM:  Overview
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Cost Modeling: Nomenclature, Notation, & Necessities
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Creating a PBCM:  Critical Steps
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Creating a PBCM:  Step One
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More than any physical measure cost is fully dependent on context
Cost estimation requires exhaustive definition of context
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Creating a PBCM:  Step Two
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Creating a PBCM:  Step Three - The Real Deal
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Step Three - Identify Factors
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Step Three - Understand Quantity & Price
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Variable vs. Fixed Costs
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PIM  Example - Labor Cost

Cycle Time
 Maintenance
+ Breaks
+ General Inefficiency

# Cavities in Mold

Massachusetts Institute of Technology
Cambridge, Massachusetts Materials Systems Laboratory

3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ;3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ;3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ;3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ;3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ;3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ; < 3 4 3 4 5 6 7 8 9 : ; < 3 4 5 6 7 8 9 : ;

= > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B= > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B= > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A B C D E F = > = > ? @ A B C D E F = > ? @ A B C D E F = > ? @ A BG H I J K L M N O P Q R S T UN O P Q R S T UV W X Y Z [ \ ]^ _ ` a b c d^ _ ` a b c de f g h i j kl m n o p q r sl m n o p q r s
t u v w x y zt u v w x y z{ | } ~ � � �� � � � � � � � � � � � � � �� � � � � � � �

Clamp
Force

Injection Molding Cycle Time

Cooling

1.

Ope

n

M

old

2.
Adv

an

ce
In

je

ct
or

4.
Pac

k

3.
Fill

5.
Retr

ac
t In

jec
to

r

6.
Melt

ne
xt

load

7.
Ope

n

M
old

Cycle Steps



Massachusetts Institute of Technology
Cambridge, Massachusetts Materials Systems Laboratory

Cycle Time - Engineering Parameter
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Cannot Expect Perfect Match To Theory, So Try To Correlate
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Cooling Time, Part Weight and Cycle Time Correlation
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Tcyc = 1.35 « Tcool + 0.0151 « wgt + 8.87
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PIM Example - Equipment Cost

Capital Recovery Factor

... However, this is not good enough !
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Evolution of a Cost Model - Injection Molding
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Cost = 368.82 Ò tonnage + 14831
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Processing Time and Its Relationship with Capital Costs
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Amortization of Capital Costs

� � � � � � � � � 
 � 
 ` � 
 � � � x � � � � � � � � � Ó x � � 	 � � � � � � � x � � � � � � a � 	 r � � � � � � � �� � 
 � 
 � 	 U � � � 	 � � � � � � � � 
 � 


À � � � � � x � � � � � � � � � � � � � � � � � �

¾ � � � � � � � � � 	 � � � � a � � � � � � � � � � Ó � � �  � � b � 
 � � � � 	 � � � � �  � � � � � � 	
! 2 � - T T " � � ! � � \ + � � � ! � 0 � " � ! 2 � T - X � ! - + \ " " ' � 0 - T 2 � � �  d # � � + ' � � \  d � ! T _ � d
! 2 � + � � � ! � 0 � " � ! 2 � X & " ' � T ! # � � � \ X & " ' � T � ' � ! " " + � � \ � " &
! 2 � X 2 )  � T - + + � � � ! � 0 � " � ! 2 � T - X � ! - + \ " " ' d % 2 � T 2 � , � & �   2 " & ! � & _
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