UNIVERSIT! SAINS MALAYSIA

Second Semester Examination
Academic Session 2008/2009

April/May 2009

MSG 262 — Quality Control
[Kawalan Kualiti]

Duration : 3 hours
[Masa : 3 jam]

Please check that this examination paper consists of FOURTEEN pages of
printed materials before you begin the examination.

[Sila pastikan bahawa kertas peperiksaan ini mengandungi EMPAT BELAS
muka surat yang bercetak sebelum anda memulakan peperiksaan ini.]

Instructions: Answer all four [4] questions.

[Arahan: . Jawab semua empat [4] soalan.]
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2 [MSG262]

. (a) The causes of variation in a process can be classified into two categories, namely
chance causes arid assignable causes. Explain each of these causes of variation.
' [20 marks]

(b) State three of the seven quality control tools and explain the uses of each of these
tools.

[30 marks]

(c) Samples of size n = 5 are collected from a process every half hour. After 50

samples have been collected, we calculate X =20 and § = 1.5. Assume that

both the ¥ and S charts exhibit control and that the quality characteristic is
normally distributed.

(1) Estimate the process standard deviation.

(i)  Find the control limits on the X and S charts.

(iif)  If the process mean shifts to 22, what is the probability of concluding that
the process is still in-control?
[30 marks]

(d) An exponentially weighted moving average (EWMA) control chart uses A = 0.4.
How wide will the limits be on the Shewhart control chart, expressed as a
multiple of the width of the steady-state EWMA control limits?

[20 marks]
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1. (a) Punca-punca variasi dalam proses boleh diklasifikasikan dalam dua kategori.
iaitu sebab peluang dan sebab terumpukkan. Jelaskan setiap daripada punca-
punca variasi ini. '

[20 markali]

(b) Nyatakan tiga daripada tujuh alat kawalan kualiti dan jelaskan kegunaan setiap
daripada alat ini.
[30 markah]

(c) Sampel bersaiz n =15 diambil daripada suatu proses setiap setengah jam. Selepas

50 sampel diambil, kita mengira )__(—' =20dan S = 1.5. Andaikan bahawa kedua-

dua carta X dan S menunjukkan keadaan terkawal dan bahawa cirian kualiti
bertaburan normal.

(i)  Anggarkan sisihan piawai proses.
(ii)  Cari had-had kawalan carta-carta X dan S.

(iii) Jika min proses beranjak kepada 22, apakah kebarangkalian untuk
menyimpulkan bahawa proses masih berada dalam keadaan terkawal?
[30 markah]

(d) Suatu carta kawalan purata bergerak berpemberat eksponen (EWMA)

menggunakan A = 0.4. Apakah kelebaran had-had kawalan untuk carta Shewhart,
diungkapkan sebagai bilangan kali kelebaran had-had kawalan carta EWMA
keadaan stabil?

[20 markah/
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2. (a) The following data are collected from a process manufacturing power sum)hes
The variable of interest is output voltage wherée the sample size is n = 5.

Sample = Sample - —

number X R number X R
1 103 4 11 105 4
2 102 5 12 103 2
3 104 2 13 102 3
4 105 11 14 105 4
5 104 4 15 104 5
6 106 3 16 105 3
7 102 7 17 106 5
8 105 2 18 102 2
9 106 4 19 105 4
10 104 3 20 103 2

(i) Compute center lines and control limits for X — R charts suitable for

(i)

(i)
(iv)

monitoring future production. Assume that assignable causes can be found
for all out-of-control points.

Assume that the quality characteristic is normally distributed. Estimate the
process standard deviation.

Compute the three-sigma natural tolerance limits of the process.

Estimate the process fraction nonconforming if the specifications on the

characteristic are 103 + 4.

[50 marks]

(b) A process is being controlled with a fraction nonconforming control chart. The
process average is 0.07. Three-sigma control limits are used and the procedure
calls for taking daily samples of 400 items.

®
(i)

(ii)

Calculate the upper and lower control limits.

If the process average shifts to 0.10, what is the probability that the shift
would be detected on the first subsequent sample?
(Hint : Use the normal approximation to the binomial)

What is the probability that the shift in part (ii) would be detected on the
first or second sample taken after the shift?

[50 marks]
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2. (a) Data berikut dikutip daripada suatu proses yang mengeluarkan bekalan kuasa.
Pembolehubah yang diminati ialah voltan’output, yang mana saiz sampel ialah n

=5.
Nombor - Nombor =
Sampel X R Sampel X R
I 103 4 11 105 4
2 102 5 12 103 2
3 104 2 13 102 3
4 105 11 14 105 4
5 104 4 15 104 5
6 106 3 16 105 3
7 102 7 17 106 5
8 105 2 18 102 2
9 106 4 19 105 4
10 104 3 20 103 2
(i)  Kira garis-garis tengah dan had-had kawalan yang sesuai bagi carta-carta
X — R untuk memantau pengeluaran masa depan. Andaikan bahawa sebab-
sebab terumpukkan boleh dicari untuk semua titik di luar kawalan.
(ii) Andaikan bahawa cirian kualiti bertaburan normal. Anggarkan sisihan
piawai proses.
(iii)  Kira had-had toleransi semulajadi tiga-sigma untuk proses.
(iv) Anggarkan pecahan ketidakpatuhan proses jika spesifikasi cirian ialah 103

4.
[50 markah]

(b) Suatu proses dikawal dengan carta kawalan untuk pecahan ketidakpatuhan.
Purata proses ialah 0.07. Had-had kawalan tiga-sigma digunakan dan prosedur
memerlukan pengambilan sampel harian sebanyak 400 benda.

(i)
(i)

(ifi)

Kira had-had kawalan atas dan bawah.

Jika purata proses beranjak kepada 0.10, apakah kebarangkalian bahawa
anjakan ini akan dikesan pada sampel pertama yang berikutnya?
(Petua : Gunakan penghampiran normal kepada binomial)

Apakah kebarangkalian bahawa anjakan dalam bahagian (ii) akan dikesan
pada sampel pertama atau kedua yang diambil selepas anjakan?
[50 markah]
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3.  (a) Consider the following two processes. where the sample size is n = 5.

Process A Process B
X, =100 X, =105
S, =3 S, =1

Specifications are set at 100 % 10.

(i) Calculate C, and C,, for process 4 and process B.

(i) Based on the C, values of process 4 and process B, which process is more

capable? Explain.

(iii) Are process A and process B off-center? Explain.

[50 marks]
(b) Explain the following sampling plans:
(1) Single sampling plan.
(i) Double sampling plan.
[30 marks]

(c) A vendor ships a component in lots of size N = 3000 each. The average quality
level (AQL) has been established for this product at 1%. Find the normal,
tightened and reduced single sampling plans for this situation from MIL-STD
105E, assuming that the general inspection level II is appropriate.

[20 marks]
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- 3. (a) Pertimbangkan dua proses berikut, yang mana saiz sampel ialah n = 5.

Proses A Proses B
X, =100 X, =105
S 4 S B

Spesifikasi ditetapkan pada 100 =+ 10.

(i) Kira C , dan C " untuk proses A dan proses B.

(i)  Berdasarkan nilai-nilai C, proses A dan proses B, proses manakah yang

lebih berupaya? Jelaskan.

(iii) Adakah proses A dan proses B luar-pusat? Jelaskan.

[50 markah]
(b) Jelaskan pelan-pelan pensampelan berikut:
(i)  Pelan pensampelan tunggal.
(ii)  Pelan pensampelan berganda dua.
[30 markah]

(c) Seorang penjual menghantar suatu komponen dalam lot-lot bersaiz N = 3000
setiap satu. Aras kualiti purata (AQL) sudah ditetapkan bagi produk ini pada 1%.
Cari pelan-pelan pensampelan tunggal normal, ketat dan longgar untuk situasi
ini daripada MIL-STD 105E dengan andaian bahawa tahap Il inspeksi am
adalah sesuai.

[20 markah]
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4. (a) Find the reliability of the below system, where components A, B, C, D, E and F
have reliabilities 0.900, 0.956, 0.982, 0.995, 0.980 and 0.950, respectively.

A - E
B D —
C F

[20 marks]
(b) For the system in the below diagram, assume that all the components have an
identical exponential time to fail distribution. Suppose that the time to fail for
each of the components is independent of one another. The failure rate for each
component is 0.0002/hour which is a constant. Find the
(i)  system reliability for 1500 hours.
(i) mean time to fail (MTTF) of the system.

(ili) mean time to fail MTTF) of each component.

ON v

D [30 marks]

(c) Explain the quality function deployment (QFD) matrix by drawing a QFD matrix
diagram.
[50 marks]
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4 (a) Cari reliabiliti sistem di bawah, vang mana komponen-komponen A, B, C. D, E
dan F, masing-masing mempunyai reliabiliti 0.900, 0.956, 0.982, 0. 995 0.980

dan 0.950.
A E
B D .
C F

[20 markah]

(b) Untuk sistem dalam gambarajah di bawah, andaikan bahawa semua komponen

mempunyai masa untuk gagal yang bertaburan eksponen secara secaman.

Anggap bahawa masa untuk gagal bagi setiap komponen adalah tak bersandar

antara satu sama lain. Kadar kegagalan bagi setiap komponen ialah 0.0002/jam

dan adalah malar. Cari

(i) reliabiliti sistem bagi 1500 jam.

(i)  min masa untuk gagal (MTTF) bagi sistem.

(iii) ~ min masa untuk gagal (MTTF) bagi setiap komponen.

Sl =] [~

[30 markah]

(c) Jelaskan matriks penempatan fungsi kualiti (QFD) dengan melukis gambarajah
matriks QFD.
[50 markah]
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