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Creative Inquiry
Meritor Brake Assembly Bench Part Setup and Part Presentation
< Brett Barry, William Rogers, Jacquelin Smolinski, Kristin Vanest MERITOR

ABSTRACT METHODOLOGY RESULTS
In partnershin with Meritor. this oroiect focused on imoroving the bart presentation and downtime e Created mission statement and determined the two quantifiable business goals: The Pareto charts, fishbone diagrams, as well as the RULA worksheet, and performance
Ioszes of the Fc):urrent brake éssemrk))l J “ocess. The wa ?n whi%h thep arltos -re currently oresented to o Determined operator likes and dislikes about the system evaluation matrix seen below helped the team narrow the scope prior to final concept
oM OBErAtor CAUSEs AN Eraonomic st?r/alian on th.e workerywhich < ot i%eal £or Bro ductignp esulting in o Translated operator likes and dislikes into needs generation. The RULA assessment helped the team identify motions such as the picking up
worlfer downtime Iossesgan d an inefficient build rate ’The Ranid Unper Limbp Assessme’nt (RUL,%\) e Interviews, surveys, observations, time studies shoes from pallet that pose a risk to the operator and need correction in any concept introduced.
was conducted to ensure the erqonomic strain on the.worker femair?gat -n acceotable level. As a o Categorize needs into an affinity diagram The performance evaluation matrix allowed the team to compare the projected performances of
‘esult of performing two fishbogne disarams on the downtime and eraonomic strF;in he teah  Translated needs into metrics and determined marginal and ideal values all of the concepts on a single matrix. The results of our concept generation and initial cost
Janti fieg the o stegm losses by the arr?ount of time lost and quant ﬁg d harmful mot’ions h o Identified system losses and conducted time studies to quantify the losses analysis were the elimination of solutions that fell outside of our budget of a return of
gon ducting a Rl%L A assessme?]/t Based on the findings of th(i:\ bareto chart and utilizin erious e Conducted root cause analysis of both quantifiable business goals using fishbone diagram Investment within one year. These concepts ranged from the addition of a part prep station prior
tng a =UL~ ' & . J to determine latent causes and categorize causes into 4 main categories for concept to assembly as well as the introduction of a conveyor belt to transport parts to the workbench.
Industrial Engineering tools, the team was able to provide solutions to reduce the amount of : |
downtime while also ensuring the motions of workers remain ergonomically safe generation I U e e R i L
J g y '  Created two Pareto diagrams to focus attention on top 80% of those responsible for losses SN SCORES .
«  Generated concepts to address system losses b &k i i i ﬁ gl ﬁ\ﬁmw_”
« Selected concepts that improved the losses using concept screening matricies e PR Nt gy, 7, S sem—
INTRODUCTION p p g concep g e 7 I
Meritor manufactures automobile components for military, trucks, and trailers. The Meritor plant Cause and Effect: Increase Downtime Cause and Effect Diagram: RULA i";{"fﬁ:;; L1] - = :;T?;;i“?;m.
located in Manning, South Carolina is where the team will focus their attention. The Manning Cause Effot Came Effet ==u=F | 3/ | Ee S aaEaEahanin:
. y- ] ] ] ] . SmmAe s Tabes LR
facility alone is responsible for supplying brake assemblies for 70% of class 8 vehicles (tractor o Machine Man Machine e = e
) ] . i i N o | High valume of parts to be | — SupSLodkipPostusScorinTabled s e ok e oD
trailer trucks) on the road in North America. The scope of the project deals with the brake Opertor iiedly theamaunt\ Limied copuctysfmachivs |\ P R s fmaciney \ S Asomovsasiors B T s
: : - : f ' nasmmori0s | T e JHE I s
assembly bench setup and part presentation. The team determined two quantifiable business goals pemTH—m—1" e o \ eprperitg . s afmachiey s il mg/ AR
in order to address the scope of the project, decrease downtime by 10% and reduce RULA scores " “"\ m\ e —— N\ | o e e g o ﬂ‘f“f‘f‘“{m
to less than or equal to 4. e ! € ) ! ) e p— e —
- Operatar “A” retrieves i salles notoptimized nsacrnazs, /| Lack of standard procedure for setup Heavy weight of material Wy ©
I:'F:' E"El[li.“'l’ .'l:"|I :_:II:I:_EratI:Ir fl o |l dl:-r fr:-rl" I:FIE:I{' EE‘.‘I;FE-:I;IE'GFFEI‘:-G |};Hr‘lf3§i;|d5 Unclear duties for each operator tasks Limited number of camshafts can ;‘;L::“?;;mdard proceduredurne hrjke Location of materials creates
places spider on 3p de.'f 2 TL Evef and Operator "A” peiaioe fixture and places on by 4 nuts onto the 4 neficn il fr componets o u Tm]md-TT rkh:mt al el o CONCEPTS
fixture e hecap bracket i spider and bracket workdow during the day_/ Lowslsionf ks e / et KEY BUSINESS GOALS
r 3 Decrease Downtime by 105 v+ v+ ¥+ v ¥+ ¥+ v ¥+
Method Materials Method Materials RULA score maintained v+ v+ Ve v+ I i+ v+ v+
_ . ] . METRICS
The fishbone diagram allowed the team to use the knowledge gained through observing the to e ; ; ; ; ; - ; ;
brainstorm contributing factors to system loss. By decomposing the process by broad e i metroctions $ y y y y ; y y
categories the team was better able to identify factors that required improvement. The team inimize detacce bavied masstoriyars | Ve T tv T ¥ T ve T vr e T T s
- - . PRy rep———— Time to remove od R
S e DR fpemae . Operator "A" refrieves o A determined that the most effective breakdown of the process would be based on man, machine, o | sttt prtson e AR SRS SR S S S S
inspects the Enﬂdflﬂ ’E"h . refrieves 2 retrieves 2 Clpc-l_r:lmr i TR =P ng and rolls assembly method. and materials “.;T“””:“’“”’“E'”“*”“”““”"“””“““E"‘“F: ﬁZ:E:ZﬁE:Eﬁ?SS:: :: f+ fF+ : T i i ::
camshaft face to O anchor pins and  anchor springs PP attaches it 10 sho@s on o or o that ’ ' oo o s Employees can communicate X X X X X X X X
ensure the correct  Lrough metal feeds theminto  and connect jmese o Sida clozast o bracket o ppe) i oman Identification plate visible X X X X X X X X
camzhaft has been  SPacEr N0 qarts connecting them betwaen shoe ports assembly using a facing System Loss Frequency/bench | Magnitude | Frequency*Magnitude System Loss (RULA) Frequency/bench | Magnitude Magnitude* ' RULA score for retrieving shoes X X X X X X T X
e ik bracket B Lo ek nearast to spreader tool upwards Set Up Camshaft Time 250/day 6.271 seconds 1567.75 seconds | (RULA scale) Frequency RULA score :DF FEll'iE'-'il'IHE spider {F o+ o+ X X X X {F
' bracket Improperly packaged parts 118/day 8.78 seconds 1036.04 seconds Eendtllr.lg fc;r camsh:liftﬁsetuph T 2356[;’?;)/ / 1850050 :ﬂﬂ z:;z fz: z::;l;:g ff.:nert::mshafr. on shelf ..l’+ : : : : :: : l :
. . cacning 1or camsnait on sne ay . N N
i e e oo T e s Retrieving Spider from kit | 130/day 750 Sofisfction it avalable part 3 ; ; ; S N T R T
shelf 27/day 16.255 seconds 438.885 seconds Retrieving Spider from Bulk Bin 115/day 7 390 Time to retrieve anchor pins X X X X X I+ X X
—‘ walk time for brackets 250/day 1.62 seconds 405 seconds Picking up Shoes from pallet 250/day 252 Part delivery time ¥ X X X X ¥+ X ¥+
Retrieve Anchor Pins 7/day 55.797 seconds | 390.579 seconds Removing pallet sheet 27/day 135 slbosbar Ll ol X v X X X X X X
! reworks 2/day 188.26 seconds 376.52 seconds Carrying anchor pins 7/day 35 2:35?“!'}” W!I: F"mkpl:emnta:‘:'r_' : 'F; "r; "r; ‘F; "r; "r; ‘F;
AN e,k . ) _ downtime from line backup 22/day 14.68 seconds 322.96 seconds stactian wit hduieal, el
Operator "A Operator "A Operator "A Operator "B Operator "B” Operator "B Inspection of assembly 4/day 58.34 seconds 233.36 seconds Csomar ordest 1o Yudhihal ot . . £ : : a a a
applies 2 threads air valve pushes the nlaces a washer retrigves and hand closes hydraulic waiting for material handlers [/day 26.22 seconds 26.22 seconds
identification into bracket and whole assembly OVEr exposad threads 4 bolts vice grip on refill grease bucket 0.20/day 72 seconds 14.4 seconds
stickers to the tightens with down the nortion of thraugh bracket into azsembly Total Time
bracket impact wrench workbench to camshaft Ehie fose 221 weoonds
Operator "B” o _ _ _
The above charts are system losses for our two quantifiable business goals. The first pertains CONCLUSION
to the downtime system losses. The second chart pertains to the system losses according to
. . . . 0
RULA. The frequency refers to how often the loss occurs per day per bench. There are 12 Quantifiable business goals: Decrease downtime by 10% and RULA score < 4
s benches at the Meritor plant pertaining to brake assembly process.
— oy Operator 8" DPeraor™ 8 Concepts:
ipe ator "B Operator "B fixes snap ring inspects )
tightens 4 bolts useswrenchto  Operator "B into place on  25sembly and Operator 'B Pareto Chart- Time Losses Pareto Chart- Ergonomic Losses eHand cart for camshaft setup
nio place using rotate camshaft places 2 camshaft using marks inspected pushes complete 100.00% - 100% ] ]
an impact clockwise washers onto E" Pk . parts with marker assembly down 90.00% 90% 0F|X paCkaglng S()ftware
wrench amshi £ l ackagi 80.00% 80% - - - -
iy - it *Place spider bins closer and use pneumatic lift table
2 60.00% > 60% ° -
o A E_ " o Temporary storage location for plywood shelves
eHand carts for brackets
30.00% - 30%
KEY: i = operation i = inspection ﬁ = transport i = delay 20.00% - 20% *Handcart and StOrage on bench
bl B N T N BN BN BN B e Pneumatic lift tables
The above flowchart displays the progression of the brake assembly throughout the system. 2 38,00/ —tb 7t 0w 2 s s *Shelves on carts
The flowchart was necessary because It allowed the team to understand the system as a whole = —
and identify where system losses were occurring. L~ Set Up Carrahaft Time > 2255'535”9’*“"”_““5 L Eﬁl::ggi#gﬁgfggmgﬁllLetPin There is no one concept tha_t will satisfy all of the meFr!cs and product specifications. Several
2 Improperly Pckaged ars - Downime From LineBackup 3 Reaching for Camshaft on Shelf concepts will be combined in order to meet the quantifiable business goals.
4- Leave Cell to Move Plywood Shelf 10- Waiting for Material Handlers 4- Retrieving Spider for Kit
5- Walk Time for Brackets 11- Refill grease bucket >- Bending for Camshaft Setup
6- Removing Pallet Sheet
7- Carrying Anchor Pins
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