ASE 3791 : Sy
Homework #5 @ Imo227
Due: Feb. 25, 2008

Taguchi Method

A)
X1 X2 X3 X4 S/N
1| 588.8877 610.6192 610.6192 571.1305 | 55.4847
2| 7945170 823.8368 823.8368 770.5594 | 58.0861
3| 997.8669 1034.6908 1034.6908 967.7775 | 60.0655
4 | 506.9895 525.6987 525.6987 491.7019 | 54.1840
5| 895.4306 928.4744 928.4744 868.4301 | 59.1247 \/
6 | 1017.3434 1054.8861 1054.8861 986.6668 | 60.2334
7| 646.9179 670.7909 670.7909 627.4109 | 56.3010
8 | 833.4538 864.2104 864.2104 808.3221 | 58.5017
9 | 1023.7558 1061.5350 1061.5350 992.8857 | 60.2880
B)
S/N
61.00
.60.00 |
59.00 —t=X1 - a/b /
> 58.00 | —g=X2 - Beta
vy 5700 | «=t==X3 - Body Type
56.00
55.00 |
54.00 1 : . }

0 1 2 3 4
Level Number

C} The most robust design parameter combination is when a/b=3, beta=70*, and the body type is a
3-D trapezoid. These all correspond to the highest value on the S/N graph for each parameter.

D) Sketch below
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E) The results in part (c) and (d) make sense because a large beta will cause the top surface area to
be larger and therefore be able to collect more sunlight and generate more power. Also, the
large beta wi re sunli solar panels are not perpendicu
to the sun. The panels could be rotated slightly away from the sun which would cause the beta-
angled sides of the spacecraft to collect more light. The a/b ratio of 3 and a 3-D trapezoidal body
type cause the largest surface area on the top of the spacecraft. This will allow for more sunlight
and therefore more power.

F) Another design consideration that could influence the vehicle configuration could be the
thermal system. All the other subsystems have a range of temperatures they can operate in so
they must be located in the spacecraft in such a way that the sensitive systems are shielded the

/ most. The placement of the systems could influence the vehicle configuration as a whole. If the

Taguchi Method is used on the thermal system, the quality characteristic would be to minimize
the overall change in temperature experienced by the spacecraft. The top three design
parameters would be the power the thermal system takes, the percent of other systems it can
keep steady, and the type of thermal conditioning, active or inactive.

G) The Taguchi Method is a very helpful method of determining robust design but its method
seems a little odd to me. It is helpful because not only is it rather simple to implement and you
can determine the most robust design parameters, but you can also easily see which variables
need to be constricted the most. In the example done in this homework, | noticed that the a/b
ratio and the body type could change and not effect the signal to noise ratio much, but if beta
were to change, then the signal to noise ratio changed a significant amount. This is very useful
information because it allows the designer to know that beta must be constricted to 70° to geta
good power output. While the Taguchi Method outputs helpful data, the method of calculating

very 3‘”& 1“53  that data seems strange to me. | understand that you do not want to test every single case

nd observations.
e, by My OFOE
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because of scheduling and cost constraints, but how and why are certain cases chosen? Also,
what is the likelihood that the most robust design is overlooked because it occurs with a case
that was not tested? These two questions make me wonder if the Taguchi Method will work

well in most cases.

H) See attached for@ code.
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Status input Name Output Unit
.5 years
3.14159265 ©
302 S
3 X1
70 X2
B 1.22173048
Trap X3
BodyType 'Trap
10 N1
e 174532925
0 N2
o 0
.035 N3
Y .035
a 1.34164079
b 447213595
3 SATrap
AnTrap1 | 1.77265396
AnTrap2 | .590884652
AnTrap3 | .519615242
AnTrap | 2.88315385
PowerTraj 1061.53502

Variables

Trapezoid Data
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