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Study on ngh Quality Machim'hg-assembly Production System Applied a Corrective Assembly Approach
- The Optimal Range of Measurement Assembly Error and the Optimal Adjustment Size -

Toshirou [YAMA, Masahiro MIZUNO, Naohiro NISHIKAWA and Takashi MATSUI

In a high quality machining-assembly production system applied a corrective assembly -approach, a measurément error,
which occurs in measuring a processing error of assembly part, causes an incorrect allocation of reprocessing machines and
reduces a production rate of high quality assembly products. In this paper we consider a method for maximizing the
production rate of assembly products which consist of two assembly parts and satisfy a predetermined assembly tolerance.
In this method two optimal parameters are searched in order to maximize the production rate: ome is a range of
measurement assembly error which determines how to select a correct reprocessing machine and another is an adjustment
size of each reprocessing machine. A relay production system is used to present the validity of the method and to investigate
effects of machining accuracy, measurement accuracy and adjustment accuracy on the maximum production rate and the
optimal parameters. The two main results indicate: (1) A range of measurement assembly error and an adjustment size of
each reprocessing machine affect the production rate of assembly products within a predetermined assembly tolerance. (2)
There exist the optimal range and the optimal adjustment size which maximize the production rate, and they vary according
to a combination of machining accuracy, measurement accuracy and reprocessing accuracy in a system.
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Table1 Standard system parameters

Number of reprocessing machines N=3
Range of I=—30, Ji=I=—10,
measurement assembly J=17=10, - J3=30 pum
Machining accuracy 3ow4 =30, 3owp=15 pm
. Measurement accuracy 3oma~3omz=10 pm
Adjustment size Kr==20, Kz=0, Ks=20
: pm
Adjustment accuracy 30r=0, 30r=30r= 10 pm

Machining error, measurement error

and adjustment error distributions Normal distribution
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Fig. 1 Effects of the range of measurement assembly error and adjustment size on production rate

~ Table2 The opttmal range of measurement assembly error and the optimal
adjustment size for the maximum production rate
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Table3 Effects of machining accuracy

(Zowa,3ows) k&* |t (Emax),‘ TlR [BRA %
nm
pm pm ER g 15 10 5

(30,15) 16 | 10 | (9095) 8628 7213 4206
14 | 9 | 9090 (8648) 7251 4255

14 | o | 0000 8648 (7251) 4255

13 | 8 9079  86.21 7222  (42.68)

20- | 10 | [90.15] [83.94] [68.411 [39.23]

(25,125) 14| 10.{ (9505) 9099 7720 4594
13.] 9 | 9503. (91.09). 7759 4647

13 |8 | 9502 0105 (7769) . 4663

12 | 8 | 9496 9096 7765 (4689

20 | 10 | [0378] [87.121 [70.711 . [40.75]

{20,10) 12| 10| 9801) 9522 8278 5110
12 10 [ 9801 - (95.22) 8276 51.10

10 ] 8 | 9792 . 9515 (83.22) 5187

10 | 7 .| 9788 9508 . 8319  (51.96)

20 | 10 | [9617] [8934] [7254] [4210]

(15,75) 9 | 9. ]| (@954 9825 8929 5840
9 10 | (9954) 9820 8916 5808

9 11 | (9954) 98.13 88.68 57.35

9: | o | 9054 (9825 8929 5840

8 8 | 9952 9817 (8948) 5860

7 7 .| 9948 9803 8928  (58.72)

20 | 10 | [0691] [89.79] [74.15] [44.77]

oh, HHE AT BT A—F TRLNBAERL ) LI B2 L
BoWB. 2Dk, RORENF—OREE, AT CREREE
%52 DR RN R L ETENTROMASDHI, o
HESTASET R U bIRSROAERIT R R 5 50, Tk
ERSEL RBIToh, MBI ITC, BoRAERE VIR

EERREXD. Fir, BoERRIERASTRER L BTN, AR

R USSR & 575, BENTRE, BRI
RBICON, MSAEORBERXZITE. LnoT, SRk
BELAISTINSENT L, SRORAE A % B s AR R
EIEMTRIIE L BRET BUERHS.

45 BEMTHEDE :

A, BOBENCHENBOAERES ‘J:U%Efﬁﬁl‘;ﬁﬂi%ﬁ%
ﬁﬂﬂamuﬁ&&aﬁ%&%ﬁ% | 71=20, 15, 10, 5pm
XL, (ETEIMTRE Som=30ms% 10, 75, 5ym LE(LSEIIBED

BT HAEE Vol.74, No.5, 2008 517



BEEERVEEBRENTRIEEY AT LICKT R

Table4 Effects of measurement accuracy

Soms=30mB | kE* | jF* (Bnad, R LRA %
|7l pm
pm pm o R g 15 10 5
10 16 | 10 | (9095) 8628 7213 4206

14 9 | 9090 (8648) 7251 4255
14 9 | 9090 8648  (7251) 4255
13| 8 | 9079 8621 7222  (4268)
20 10 | [s0.15] [83.94]1 [6841]1 [39.23]

75 18 11 [ (9258) 8938 7628 4461
16 9 9254  (8967) 7741 4632
15 8 9246 8954  (7749)  46.65
13 7 9218 8888 7671  (46.89)
20 10 | [0230] [88.32]1 [74.19] [43.16]

5 18 12 | (9358) 9195 7969 4622
19 12 | (9358) 9198 7954 4593
18 i1 9358  (92.19) 8106  47.35
16 9 | 9350 9198  (8226) 4982
13 7 9313 9056 8067  (51.31)
20 | 10 | [9350] [01.99] [7959] [46.12]
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Table5 Effects of adjustment accuracy

30r—30ms | kk* Wiad @'1")#‘ TIE 74 %
~ pm

pm pmopmmo g, 5. 10 5

10 16 10 | (3095) 8628 7213 4206
14 9 9090 (8648) 7251 4255
14 9 9090 . 8648  (7251) 4255
13 8 90.79  86.21 7222 (42.68)
20 10 | [90.15] [8394]1 [6841] [39.23]

75 15 9 | (91.15) 8696 7335  43.10
15 9 91.15  (8696) 7335 4310
15 9 9115 8696  (73.35)  43.10
14 8 9113 8688 7331  (4332)
20 10 | [9041] [84461 [6899] [39.591

5 15 8 | (9127) 8716 7378 4343
15 9 9126 . (87.28) 7393 4352
14 8 9125 8723  (7406) 4387
14 8 9125 8723 7408  (4387)
20 10 | [0056] [84.841 [69.39] [39.67]

DORISTAZEITR L, BAREERIGIWVAEREREX 5.

@) EENTEESEREERICRIETEEIINS .

AT, TTANIHT X EEEBICLT, MIRE,
ERsE, BEMTREEORSHICESE v OERSHE AV
B, FTHCRET IS S ESERSHBELOND.
ZORE, ARETRELEFRCE IS CRET AN EHE
A+3520 T, BEREEMTE S HIEE RS s
BTHIN, UTOL> 2B 525 LE12005. ONL
RS I E SN R A L B E SR S A BT B D
T, MTAENHROBLIISEERROBIENTE DERERE
RESTRRZETS S OB ETEMIROBIRGEE L SRR RER 2B S8,
BHEEENTE L AEE SRR EEr 52 5. ORE
BENTITREHSEE S ERET DO T, ERESHD
BB EERIRORINER L LB T8, TER
PIEASRREHPC RS 52 5. OEEMIREAESMIMEE
MITEOEEREEMEESHERETIDOT, EEMLTEE
SO I FEEBROBTENTHOEREIEHTEEL T
LX¥, BERMEEMTE L B EEamcEE8Es 52 5.

LrL, —iZ, MIBEIRBEL, EENTRIIAEE
BROBEM LT MAFERORES K& {2, e
AR EIERIROBIREEE L EBREROEEE K& <
235, Lo T, EHWMPELL T, BEEETEESH
P52 BEEEBROBEEM TR SRS, iz, HE
RESTREZE LA NG 2 5 BEEMROBIRFER L SRR,
FENTICHE R LTS8 u OER oA & ISIE R R R 2 fe 0%
&, AMEORENERATEEE LIS,

i, AHETIE, SRRV EEREECRETSBE
ICHWbNE~Y v F o ZIEOFCIBIEESEA LI AEV R T
LEREHE LT, MEREOREC LA EERETREEZE
7z. LL, =y F U ZETIREREANE D %< OB 04
VAT AMTEAESNTEY, 20X RVRAT ACBITHEE
BEOHELHLMITILERDY, SBROFETHD.
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