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Examples of the Impacts of Retrofitting Robots on
Labor Requirements and Throughput

Labor Change
(change per shiuft)

Throughput
(units per hour)

Application

Manufacturer A : Metal cutting, forming, and assembly
Heat treating 1to 1/3 12% increase
Material handling in 2 to 1/2 From 150per hour
forging press to 400per hour

Machining Center
Machine loading/ 2to 1

unloading

5% increase
Tool-change time
holds down increase
Assembly machine 5 to 3 From 16 assemblies/hour,
("hard sutomation”) to 35 assemblies/hours
Manufacturer B : Die Casting

Die casting machine 1 to 0 9% increase in utilization
and 10%-15% increase in

yield. A 20%-25% total

operation

Arc Welding 1to1l From 30%arctime(max. )
to %0%arctime(average) |
Palletizing in a 2100 10%-12% increase

increase in throughput.

Source : Miller Sueven M. The Potential Impacts of Robotics
on Manufactuning Costs in the Manufactring Industries. ph
D Thesis, Carnegie Mellon putsburgh PA. 1983.

URE ZHFE, NC 281 ZHE F& At
B2 3} (slands of automation)E 3=
vl st A @tk
TR A oliE g REXE3E &A
Axjol A FAE o2 A= dd
438 7|7ke] AR5 Heol BEoth w
BAAH xxEs A& AXd &AM
REAFNE 59 A2y F3, A FHo|
B} & e Alade gy dd #£
A2 EZo a3 A gtk dxrg
AAFE HEIEL FEAFIHIL AAWLIAE
dol Adagel HFHAHL AFE XA Rk

W op 1o

ol

o
il&h’lr&‘i_o,r_?h

ic)

ol

_Q_
T

2R =X ¢ AAde ARE FHA @
A 2ok 3% Hel Aol AHHAY FHUF

11

Conventional Machining vs. Flexible Machining of
Locomotive Components at General Electric
Conventional Flexible
System System
Number of Machines 29 9
Total production worker
requirements for two shifts
(operators. supervison and
maintenance) 86 16
Typical number of machine
Ioadings required to
complete one part 10 to 11 4tob
Average in-process lead
time per part 16 davs 16 hours
Maximum annual output for
a family of seven parts 4100 5600
cost. base $16 million|
Percentage increase in
total factory productivity
(as measured by GE) base 240%
Source : Miller. Steven M. reseumh runes
(the GE Ene factory). October 1983.
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