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Design of Height Adjustment Mechanism for Flat Panel Display by DFSS
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|L Abstract JL

This study was carried out to minimize the lifting force and to design the slim sized frame of a height adjustment
mechanism. This unit is designed for the display devices in order to enhance the ergonomics for effective height
adjustment as well as to achieve much slimmer frame for the pedestal. A tolerance analysis of 6 sigma was applied
to achieve smooth lift at design stage not to change the tolerance specification of gap several times in a roller type
of lifting mechanism at mass production stage. The specification of minimum gap and the target of production yield
ratio were agreed with a quality team before tooling. A DFSS simulation on drawings had been done with reasonable
tolerance and achievable standard deviation(0) several times until the target specification of gap and yield ratio was
met. Once tolerance and deviation(o) were fixed tooling start was done successfully. A CAE method was applied
to achieve a shim design. Design parameters were frozen when those parameters matched the reference strength data
of standard model. Through those tolerance analysis and CAE simulation the number of tool modification was reduced

and production yield ratio was raised up without arguing quality specification at production stage in the end.
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Fig. 1 Types of height adjustment mechanism of FPD

93

2 Aol T i

Fig. 2= 7|2 o] 24729 dg TAg 20T A
259 FI& Fote AL obge 2t
F1 -W-uN+P=20 (1)

4714 F1; Up% 258, W; FPDY 245, uN; 3| 2E9)
A% vk, P; Fan Spring] A& o], Fan Spring ¥
(P)& FPDE] A5(W)9t FUstA AAsh,

Fl = uN 2

7k A Rgteh
AF §A3 $74EFHS 1887 YeM= HAED}
A Ezre npEd L Hastgol de & £ 9k T
718 F2= HotRR A opEA 4 g stA7} 9o
02 Fig. 37} Zro] Zg(Roller)d4A-& 10tsle] A% Ao
ot npgEAste} oA £¥Y EAE FEY 5 Sk
22} Fig. 3 Fao)A 58 2= Metal Slider Inner
9k Outer7He] S-E5A 9L o]5o] AgH Areo]A Slim3}

s ol

v
$ JIT 3
Down W
Cylinder S
» ﬁ
Piston v P
L LT |
Fan Spring

Fig. 2 Section view of current mechanism

Hinge As's_y\_&.g‘g

Rolter

Metal slidey
inner

Fig. 3 New Frame Mechanism



% A tj(Frame)7} FPDE AAE 4= QLA of tigt 744 ol A2 Fa57] Zhestlod, AR Al dE &
247} dAdsle], f54EA = DFSSY Fa24 7| B G2 SR R £ BEEA ol £F §Y B
a4, 4 EAlE CAEYAoR 742t ZAstgith HA Ao g AEigk A, 24 T4 4 Gy oR
R Tt ot FAAEA At 5, FAdA A 4
2.2 Zx} 84 Edo] WA =o] dETE st Ty FAEAY
Fig, 4= A7 10VsF Rollers}A]o] wha-g H#3H #o|ul, AL FEA R o] HTA U % BAc| A AA
Roller9] #4]%ol= Bushing 4392, Metal Slider A7) 7108 T AAAYE MPFehs dARA, ARE
Outer°1] Caulking3}o] 4@ 21, Roller: Bushing %9 & Aot Bajol disl] FARA L} Hb‘*«lo}@ USL
2 ez gHol 7153t 72 E 519} Metal Slider 08714 = FAH 2R ol4o] flad A st Gap
Inner.J Zg B Rollerf& ZHMEE 9052 AIF Tz FE2) 052035 Hojd B BiA| Zst =5 ooz 4%
2 stgek sto] of233PPM7HA] EFE Bel|2 FRAMY skl
Metal Slider Inner®.2} Roller7He] 8 2(Gap)& #+2]8}7) t}. Table 19] zH A a4 AL 724419 224714
9841 Fig. 52 22 Block Diagram™0] B 85}0 Gap e CRAE, YA 905 AXE 7he] HAA)E 402,08
Metal Slider Inner?] 90% FIE7F Ul& 2]4(A)o A Metal Ag5t1l, Roller®] ¥H4(B),(D)= AHEEEA FA47]&
Slider Outero Z+7+ A2k Roller®] ¥H4(B),(D)9} Roller 2 2010128 9l - +0.052, RollerZ 3 HoleZt XI
1% Hole7to] 7+#(C )—2— 7zt AjAT ol Hr e 012 A AT o4 FA7L SR BYE
Table 1 ABCD 7 THRAEY B4 EAXE et 9l 233PPM W& o 2.5 8lola}y] 9l3) |y H(Minitab)g®
B E2A 33 L ERANE FAEAY DataS 2P T3 SARA A Table 29 o] Zst=3.825 Lt
Gapel it 22 27274.& USLgto] LSLY| 7he42 ole FAsE0] 3.8202 M FRA|of 7| vjdE goloh

uhehd B2 Zsi=5.08 WEA77] Y8 2 FH AL
59 REUAN(0)E FoIM 24T 23 Table 33} 2o
Zs=6272he 3% 9A HOEM BEE AUYL U 4

Metal Slider Inner

Table 1 Statistic data of components

NG Requirement of Gap Spec.
Roller Metal Slider Outer Target:0.5
B c D USL: 0.8
, LSL: 0.2
ST N O Data of Fach Part
., / S VI N '\\ o SIACS. Tolerancs f=.
N e AN =y 47.81%0.2 —O O.O58
yavd N - N =] S| +6.65 .01 87
< N . > > [« 31 107 O3S
N ) e [=3 =l®0.65 CHRN-¥d
7 ~
A Table 2 First trial of tolerance analysis

A
v

Toi s RSS
Gasm. Target Tol Span  Stacknp Cantb. A
N Partho, Partdtme  Desipien mm u,u Vear e Snf)A¥ 4} B) 9s o8 b By

- . - s 3 M 1 zmnep.mmu o
Fig. 4 Section view of new sliding mechanism ' A e s om am 4+ am o s wws ome ek oms s
c Sidr St mz et a1 4 A o1 0 ooz WEk Q0N o 00EI 300
Lo e T e Th om om0 s ok o oam e ovm svel aves se
FE R S S G S S L i pui il
sk G : [ :
e -

B #n

C
A

Gap=A-B-C-D

Fig. 5 Block diagram for gap

94



& Vol.16 No.1 2007. 2.

Table 3 Simulation result of reduced standard deviation
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Table 5 Material Properties of Steel_ Rolled Plate

Density = 7.85 ¢/(-0.06) kg/mm"3

Young’s modulus = 206GPa
Poisson’s ratio = 0.3
Yield Strength = 235MPa

Tensile Strength = 340MPa
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Fig. 6 Design factors affecting wobble
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Fig. 10 Final design parameter decision
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Table 7 Score card after tooling

Current | Target

CTQ (Cntical to Quality) Spec o wzo S | Pl
Function

Height Force 251yt 400 5 450 | 498

Gap 0.5 +0.3mm 3.00 5 530 1510

Woblie within 6 secnds 300 5 500 | 543
Component

Rolter Size 14.2+0 16mr 200 5 58 | 665

Dim. pet. 2 Shaft Holes 31520 Imm 300 5 52 1452

Metal Stider Inner 475 0,40 3mm 300 5 51 | 658

Process Capability of Shaftu_size

Improved Sample (n=30)

Cpk=1.75
Zst_bench = 525

N Zst . 4.52-25.25

Fig. 11 Exceptional comection
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