AN3AWH AnNA
BMUCOKOLWUBUAKICHOMNO
ABTOMATUYHOIO
CKNAOAHHA
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3MIHa KOHCTPYKUII 4719 CMPOLEeHHS
aBTOMAaTMYHOI Mo4ayl Ta OPIEHTYBAHHA

OcHOBHI Npo6aemMy Npu 3aCTOCYBaHHI aBToMaTmM3auii
3a3BMYalM CTOCYHOTbCA aBTOMATUYHOIMO MOBOAXKEHHSA 3
AeTanamMu, a He IX BCTaBKW B BY30/1

Konu mun po3rnagaemo gusamH gna astomaTumsauil, My
byaemo npuainaT NMAbHY yBary KOHCTPYKLUIiT geTanemn
A01A 3pYYHOCTIi aBTOMaTUYHOI No4adi Ta OpiEHTYBAHHA

e e

Asymmetrical- Symmetrical-
difficult to orient easy to orient



KOHCTpYKLUIA geTanen and BUCOKOLUBUAKICHOI
nogadyl Ta OPIEHTYBAHHA

BapTicTb nogadyi Ta OpiEHTYBAHHA YaCTUH 3aneXXuThb Big,
— BapTOCTi HEOOXigHOro 06n1agHaHHA Ta
— Big iHTepBany 4acy MixK 4OCTaBKOK HACTYMNHUX YaCTUH



KOHCTpYKLUIA geTanen and BUCOKOLUBUAKICHOI
nogadyl Ta OPIEHTYBAHHA

HeobxigHa WwWBMAKICTb 4OCTaBKM abo nogaui F, (yacTMH/XB)
BapTicTb nogayi KoxKHOT YacTuHM C;BM3HAYaETLCA AK

C; = (E;—O]Rf cents

r
ae Rq — BapTicTb (LeHTiB/C) BUKOpPUCTaHHA 06n1agHaHHA 414 nogadi getanen.

CFEO

R = (5760P,S.)

cents/s

ne C.— BapTicTb nogaui getanen (),

E, — KoediuieHT HaKNagHMX BUTpaT 3aBoay Ha 0bnagHaHHS,
P, — nepiog oKynHOCTI B MicALAX,

S, — KiNbKICTb BignpauboBaHUX 3MiH Ha AeHb.

KoHcTaHTa 5760 — ue KinbKicTb 4OCTYMHUX CEKYHA 3@ 04HY Ppo60o4y 3MiHY NPOTAromMm 0A4HOrro
micausq, noaineHa Ha 100 gna nepeTBOpeHHA 40NAPIB Y LEHTHU



KOHCTpYKLUIA geTanen and BUCOKOLUBUAKICHOI
nogadyl Ta OPIEHTYBAHHA

Hanpuknag, SKWoO npunycTuTU, WO CTaHA3APTHMM MexaHiaM nogaBaHHA geTanen nicnsd
BCTaHoOBAeHHA Ta HanarogeHHA KowTye 5000 gonapis CLUA, TepmiH OKYNHOCTI CTaHOBUTb
30 micAauiB npy ABO3MIiHHIM pobOTi, @ HakAagHi BUTPATW Ha 3aBOACbKe 00/1aaHaHHA

ctaHoBnATb 100% (E, = 2), TO OTpMMaEMO

5000 x 2
(5760 x 30 x 2)
= 0.03 cent/s

Rf:

Cf — (@]Rf cents > Cf = OOB(T]CI

k



Bnane HeobxiagHOT HOpMK NOAAYi Ha BAPTICTb
nogayu

Yyum wBmawe noTpibHi geTani, TM HUXKUA

1.0 -
i BapTICTb Nnogaul
Feedi . Maximum feed rate
eeding : . . .
cost, Cy - | / for 1 feeder, £y, AKLW0 HeobXxigHa WBUAKICTb Noaavi
(cents) COSthfdusmgl nepeBuLLYE MaKCMManbHy LWWBUAKICTb Nogadi,
one reeder when .
{ operating ,1; N AKY MOXHa OTPUMATKU 3 0AHOM0 MexaHi3my
C N . . . Y
aximurn OO ' nogadi, BApTICTb Nodadl CTAE NOCTIMHOK Ta
LY | ~ a ~ . . .
0.2 4 rate, F, SR :' B AOPIBHKOE BApPTOCTI Mogadl, KoaAu nogasay
\J/ Y .
\“ . 2 3 4 5 NPauoEe Ha MaKCMManbHIN WBUAKOCTI
\\ Feeders
0-]_ I I I I‘rl I I | A I I I I I I L |
1 10 100

Required feed rate, F, (parts/min.)



Bnane HeobxiagHOT HOpMK NOAAYi Ha BAPTICTb
nogayu

PiBHAHHAN npaBuabHe nauwe ToAi, KonM HeobxigHa WBMAKICTb nogadi F. meHwa 3a
MaKCMMa ibHY LWWBMAKICTb Nogadi F, @ Konu e He Tak, BapTiCTb N04avi BUSHAYaETbCA AK

. F RT’[

T

60 0
C; = 0.03(}(:1. —= (. = 0.03(60]c1.

Toai makcmmasibHa WBUAKICTL Nogadi F,, BU3Ha4YaeTbCA AK

E. = 1500% parts/min

E — edpeKTMBHICTb OpiEHTYBaAHHA geTani,
[ (Mm) — geTani 3aranbHU PO3Mip Y HANPAMKY Nogadi, e NPUnyCcKaeTbCa, WO WBNAKICTL nogadi
CTaHOBUTbL 25 mm/c.




[Mepwa undpa reomeTpryHOI Knacudikauii getanen ana aBToMaTUYHOIro 36MpaHHA

Rotational

Discs

L/D<0.8

Short cylinders

08<L/D<15

Long cylinders L/D>1.5 2
A/B<3

Flat A/C >4 6

Nonrotational | Long A/B>3, 7
S A/B<3

Cubic A/C <4 8

— [leTtanb, oCHOBHO GOPMOIO AKOI € LMNIHAP

abo npaBubHa NpU3Ma, y nonepevyHomy
nepepisi AKOI € NPaBUIbHUM BaraTOKYTHUK
i3 n'aTbMma abo binblue cTopoHaMMu,
Ha3MBAETbLCA AeTannto obepTaHHA. Kpim
TOro, TPUKYTHI abo KBagpaTHi geTani, aki
NOBTOPHOKTL CBOK OPIEHTALLIFD NPU
NOBOPOTI HABKO/10 CBOEI rO/I0BHOI OCi Ha
KyTn 120° abo 90° BignoBigHO, € geTanamu
obepTaHHA.

— L — poBunHa, a D — giameTp HamMmeHLwworo

LUMAiHAPAE, AKUN MOXKe NMOBHICTH OXONUTKU
aeTtanb.

— A — goBXKMHa HaMaoBLWol CTOpoHKn, C —

A0BXMHA HAMKOPOTLUOI CTOPOHUN i B —
A0BXMHA MPOMIi*KHOI CTOPOHM HAMMEHLL Ol
NPAMOKYTHOI MPU3MU, AKa MOXKe MOBHICTIO
OXONUTK geTanb.



AUTOMATIC HANDLING-DATA FOR ROTATIONAL PARTS

(first digit 0, 1 or 2)

KEY E G,
v v 2 Part is not BETA symmetric (code the main feature or features requiring orientation about the
= Y q 2
«
ol>lo3 1 = principal axis)
First £
- . B . ]
digit 1 >o1s 15 k= BETA asymmetric projections, steps, Slightly
o —
2 >| 045 15 _i: ~ or chamfers (can be seen in BETA asymmetric grooves or flats asymmetric or
1 u
E B silhouette) (can be seen in silhouette) small features
S w
= 2 Through groove can be less than D/10
g = Through dL/ hol
£ 3 Iy < On both seen in side view and L/10 or holes
s 9 On side Onend groove or .
£ E sideand | or recesses which
Side £ é surface surface(s) flat can be b .
surface [ end . On end Onside |cannot be seenin
s only only seen in end §
\ = = surface(s) . surface surface outer shape of
a9 - 5 H view .
NP ~ = silhouette
R
= surface 0 2 3 1 5 6 7 8
0.7 1|03 1| 05 1|03 1 |0.35 1 (0.2 1{0.5 1
Part is ALPHA symmetric (see note 1) 007 1015 1|02 1015 1|02 1|02 1|02 1
0.9 1| 045 1| 0.9 2 | 045 1 |09 1 (09 2(0.9 2
Part can be fed in a slot 0.4 1|02 1| 0.25 102 1|02 101 1|0.25 1
supported by large end or 1103 101 1{0.1 1|01 1 |01 1|01 1|01 1
protruding flange 0.9 1 |045 1|09 2 | 045 1 (09 1|09 2|09 1
BETA symmetric steps or 0.4 1015 1| 025 1 |0.15 1 |0.35 1]01 1|0.25 1
chamfers on external surfaces | 2 (0.3 1|01 15[ 0.1 1.5 [0.1 1.5 |02 1.5 [0.05 1.5|0.1 1.5
(see note 3) 0.75 1| 037 1.5( 0.25 3037 25 |05 1 (05 3105 2 E
[
= On both side 0.5 1015 1| 0.25 1 |0.15 1|02 101 310.25 1 5
‘;:; and end 3102 1|01 15| 0.1 1.5 0.1 1.5 |01 1.5 |0.05 1.5|0.1 15 g
¢ | BETA surface(s) 0.85 1048 15| 025 2 043 15 |05 1|05 2|05 2 g
E E symmetric On side 0.5 1015 1| 0.25 1 015 1|02 1]01 1|0.25 1 E
= S| grovesholesor | surfaceonly | 4 |0.1 101 1.5/01 15 |01 1.5 0.1 1.5 | 0.05 1.5(0.1 15 E
3 5| recesses (see 0.85 1043 15(/025 2 (013 15 |05 1|05 2(0.5 2 5
f 2| note3) On end 0.5 1015 1| 0.25 1 [0.15 1 |02 101 1|0.25 1 5
8 E surface(s) 5 (0.2 1]01 15] 0.1 15 |01 1.5 |0.1 1.5 [0.05 1.5|0.1 15 %
g 3 only 06 1027 15|02 2|027 15 |015 1 |045 2|045 z =
> 0
+ | BETA symmetric hidden features
= =| withno corresponding exposed
4 3
< g features (see note 4) 6
'_'E é 0.6 1027 15| 0.25 2 1027 15 (045 1 (0.45 2| 0.45 2
& | BETA asymmetric features on 0.25 1|01 1 0.1 1025 1
side or end surche[s) 7 0.1 1.5 |0.05 15 005 15|01 1.5
0.27 2 0.1 3
0.25 3027 2 0.5 305 3

Slightly asymmetric or small
features amount of asymmetry
or feature size less than

D/10and L/10

MANUAL HANDLING REQUIRED

OpyraiTpeta umppm reomeTpuyHOI
Knacndikauii obepToBmMX YaCTUH

1. ObepToBa AeTanb € anbda-CUMETPUYHOID, AKLLO BOHA HE BUMArae
opieHTyBaHHA end-to-end. AKwWo AeTanb MOXKHa BCTaBUTU B 36ipKy
NIMLWe B 04HOMY HaNpPAMKY, ToAi BOHa HAa3MBAETLCA «He aNbda-
CUMETPUYHOIOY.

2. beTta-cumeTpuYHa geTanb mae 0bepTasibHYy CUMETPILD | TOMY He
noTtpebye opieHTAL,T LLOAO0 CBOET FONOBHOT OCi.

3. beta-cumeTpuyHa Ppirypa, packa abo KaHaBKa - Lie KOHLEHTPUYHE
3MeHLWeHHsA abo 36inbleHHA giameTpa; MOro NnonepeyvHnn nepepis
MoXKe byTn Kpyrnnm abo 6yab-aKMm NpaBUAbHUM BAraTOKyTHUKOM.
MeHLwW Ba*KnMBi 0cobAMBOCTI cAig, irHopyBaTw.

4. [letani ui€i KaTeropii maroTb anbdPa-cMMeTPUYHY 30BHILLHIO
dopmy, ane BHYTPILIHA NOBEPXHA (LLLO CKNAAAETLCA, MOXK/INBO, 3
NMOPOMKHMH, PO3TOYOK, KAHABOK TOLLLO) BUMarae, wob aetanb 6yna
opieHTOBaHa end-to-end.

E — edeKkTuBHICTb OpieHTYBaAHHA geTani

C, - BIAHOCHOT BApTOCTi MexaHi3my nogadi



AUTOMATIC HANDLING-DATA FOR NON-ROTATIONAL PARTS
(first digit 6, 7 or 8)

A<11BorB<1.1C

(Code the main feature or features which distinguish the adjacent surfaces having similar

dimensions)

KEY £ C Steps or chamfers (2) parallel to- Through grooves (2) parallel to-
v Vv Holes for Other including
8 6 0.7 1| |A>11B recesses > 0.1B | slight asymmetry
= and X axis Y axis Z axis X axis Y axis 7 axis (cannot be seen | (3), features too
’é 7 045 15 B>1.1C | and >0.1C | and > 0.1C | and > 0.1B | and > 0.1C | and > 0.1C | and > 0.1B | in silhouette) small etc
. 8 0.3 24 :
0 1 2 3 4 5 6 7 8
Part has 180° 0.8 1 |08 1 (0.2 1 (05 1 |075 1 |0.25 1 |05 1.6 |0.25 2 Manual
symmetry about all 009 1 [09 1 |05 2 |05 15 |05 1 |05 15 |06 1 |05 1 handling
three axes (1) 06| 1 |05 1 015 2 (015 1.5 |05 1 |015 1 (015 15 |015 2 required

Code the main feature or if orientation is defined by more than one feature, then code the

feature that gives the largest third digit

Steps or chamfers (2) parallel to- Through grooves (2) parallel to-
Holes for Other including
recesses > 0.1B | slight asymmetry
X axis Y axis Z axis X axis Y axis 7 axis (cannot be seen | (3), features too
and > 0.1C | and > 0.1C | and > 0.1B | and > 0.1C | and > 0.1C | and > 0.1B | in silhouette) small etc
0 1 2 3 4 5 6 7
04 1 |06 1 |04 15 |04 1 |03 1 |07 1 |04 2
) About X axis 1|05 1 [0.15 1 |0.25 2 (05 1 (0.25 1 (025 15 |0.25 3
‘5 - 0.4 1 |0.6 1 (04 2 (0.2 1 (0.3 1 |0.15 1 |01 2
2= a
g ?5 04 1 |0.3 1 |04 15 |05 1 |03 1 (04 1 |04 2 E
oy é About Y axis 2104 1 (0.2 1 |0.25 2 (04 1 |0.25 1 025 0.25 7 5
8 v 0.5 1 |0.15 1 |05 2 (0.2 1 (0.15 1 |0.15 2 015 2 a
é -E 04 1 |03 1 |04 15 (04 1 |03 1 |01 15 |04 2 U]
= 2 |AboutZaxis 3|03 1 |02 1 025 2 |03 1 {025 1 |025 2 |025 2 é
o
& 0.4 1 (0.2 1 (04 2 (0.2 1 (0.15 1 |0.15 2 015 2 Z
<
q . . 0.25 1 |0.15 1 |015 15 |01 1 |0.25 1 |01 1.5 |01 2 L
= = | Orientation defined _
(SR . 4 (025 1 (0.1 15 |0.24 2 (0.2 1 (0.1 1.5 |0.15 2 015 3 -
R by one main feature 5
=3 g 0.15 1 (0.14 1 |0.15 1 |01 1 [0.05 1 (01 1.5 |0.08 2 =
5 =z =
2 T £ | Orientation defined s
ERER i \ 0.2 2 |0.15 2 |01 25 (01 2 |0.15 2 |01 25 (01 3 -
= by two main features
= g s} and one is a ste 6|01 3 |01 3.5 (01 4 |01 3 |01 35 |01 4 0.1 ]
g c il astep 005 2 |005 2 |005 25 |005 2 |005 2 |005 25 |005 3
v 33 chamfer or groove
g £ 5 |Otherincludingslight MANUAL HANDLING REQUIRED
o asymmetry (3) etc.

ApyraiTpeta umdpn reomeTpmyHOI
Knacudikauii gna HeobepTanbHUX
4aCTUH

1. ObepTtanbHa cumeTpia Ha 180° BiAHOCHO OCi O3HAYaE, WO Ta
Cama OpieHTaLiA AeTani NOBTOPOBATUMETLCA INLLE OAMH pa3
lNAXom obepTtaHHA AeTani Ha 180° HaBKO/O LET OCi.

2. Yctynu, dackn abo HaCKpi3Hi KaHaBKM — Lie eNIeMEHTH, AKi
MOXHa Nob6aynTh Ha cUnyeTi.

3. Bugmmi getani NOMITHI, ane acMmeTpia, BUKIMKAHA UMM
Aetanamm, ctaHosuTb meHwe 0,1 BignoBigHOro po3mipy
06010HKK. A aeTtani, Aka mae obepTanbHy cumeTpito Ha 180°
BiAHOCHO NeBHOI OCi, HEBE/IMKA aCMMETPIA O3HAYAE, WO AeTaNb
Ma€ 0b6epTanbHy cUMeTPIto Manke Ha 90° BigHOCHO L€l oci.

4. letanb, ika He Mae 0bepTasbHOT CMMETPIi, 03HaYaE, WO Ta
CaMa OPIEHTALLif YaCTUHM HE NOBTOPIOBATUMETHLCA NPU
obepTaHHI YacTUHU Ha bByab-AKKI KyT meHwe 360° BiAHOCHO
6yab-aKoi 3 Tpbox oceit X, Y abo Z.

OCHOBHa 03HaKa — Lie 03HaKa, AKa BMbupaeTbca ana
BM3HAYE€HHA OpieHTaLi AeTani. Yci enemeHTH, BUbpaHi ans
NOBHOrO BM3HAYEHHA OPiEHTAL,i YaCTUHM, MaloTb ByTH
HeobXiAHMMM Ta AOCTATHIMUM ANA LiET MeTu.

YacTo 03HAKM BUHMKAKOTb Napamm Ym rpynamu, i napa yum rpyna
03HaK € CUMETPUYHOLO BiAHOCHO OAHIEl 3 TpbOX ocelt X, Y abo Z.
Y ubomy BMNAAKY Napy Yu rpyny O3HaK CAif, po3rnagath Ak
OAHY rONI0BHY 03HaKy. BUKOpUCTOBYHOUM L0 YMOBY, ANA
MOBHOrO BU3HAY€HHS OPIEHTALLT YaCTUHW NOTPIOHI
LLoHanbinblue ABi OCHOBHiI O3HAKMW.



[logaTKoBI TpyAHOLI, AKI BAHWKAOTb Npwu
aBTOMATUMYHIM Noaauyl

.

— E—

AKL0 Kpal geTanen TOHKI, Nig Yyac nogadi mox<e
BUHUKHYTM Yepenuua abo nepekpuTTA, Wo
NPM3BOAUNTb A0 NPO6siemM i3 BAKOPUCTAHHAM

OPIEHTYHOUYUX MPUCTPOIB Ha A0OPIXKLI nogadi
L— il ——1]

Difficult to feed - parts overlap

Easy to feed



AUTOMATIC HANDLING-ADDITIONAL FEEDER COSTS

Parts will not tangle or nest Tangle or nest but not severely
Not light Light Not light Light
Figures to be added to C, Not Not Not Not Severely | Severely
sticky Sticky | sticky | Sticky | sticky | Sticky sticky | Sticky | tangle tangle
0 1 2 3 4 5 6 7 8 9
Non- 0 0 1 2 5 2 3 3 4
&) g |flexible
i 1o
S 8|5 2 |Flexible |1| 2 3 4 5 4 5 5 6 a
gl &7 & =
8w 5
;s; B B Non- 2 1 2 3 4 3 4 4 5 =
I flexible &
5% 25
S|z E|S |Flexible (3| 3 4 5 6 5 6 6 7 &
CIERAE g
S|~ o/ S
E Non- |4 2 3 3 4 4 5 4 5 %
@ & 2 [ flexible T
213 5 =3
2| £ |8 = |Flexible |5 4 5 5 6 6 7 6 7 =
£l Fz 2 >
3| 83 5
= g Non- |6 3 4 4 5 5 6 5 6
£ &g =
8 oen g flexible
B ElE
5 3|8 |Flexible |7 5 6 6 7 7 8 7 8
- sl
Very small parts Large parts
Rotational Non-rotational Rotational Non-rotational
A/B<3 AB<3 A/B=3 A/B=3
L/ID<15|L/D>15|A/C>4|A/B>3 |A/C<4|L/D<15|L/D>15|A/C>4| A/B>3 | A/IC=<4
0 1 2 3 4 5 6 7 8 9
Parts are very small or
large but are 8 Z 2 Z 2 2 9 9 9 9 2
nonabrasive
Parts will not severely tangle or nest
Small parts Large parts Very small parts
& | xE|x | 2E| ¢
Orientation defined by Orientation defined by g ., g 2 T . g 2 z
geometric features non-geometric features ks g & = & ; & = g
Non-flexible 5 5 o % 5 g e % =
[=I [ =R = =] =1
Do not g £ £ g g £ 2 g :
Flexibl Overla 8% g g3 g =
POnot | verap [ | overp | P L EE | E® ) EE | E%
overlap 2S¢ | 25| 22| £% 3
~ Bn “ a - on L =1 v
2 3 4 5 6 7 8 9
Abrasive parts 9 4 4 4

[logaTKoBI BIigHOCHI BUTpPaTK Ha noaady 3
ypaxyBaHHAM 004aTKOBUX YCKAAAHEHb
nogaudi

(KomeHTapi onucy getaneu auB. TEKCT NeKui cTp 116)



BrucokowBMaAKICHE aBTOMaTUUHe CKMaaaHHA

[nAa cknaganbHUX BepCTaTiB, L0 NPaLo0Th Ha LUMKAax binbwe 1¢, BapTiCTb aBTOMATUYHOMoO
CKM1agaHHA Ci BN3HAUAETbHCA AK
60

I

ne F.— HeobxigHa WBMAKICTb CKnagaHHa (abo WBMAKICTL nogadi getanei),
R. — BapTicTb (LEeHTN/C) BUKOPMCTAaHHA aBTOMATMUYHOT PO60YOiT FO0BKN.

BVIKOpVICTOByI-O‘—IVI MPOCTUN MeTOod ORYMNHOCTI 4174 OUIHKN LUBNAKOCTI Ri O6fla,£I,HaHHFI

W_E,
R, = (5760P.5.) cents/s

ne W_— BapTicTb pobou4oi ronosku gna nogadi ($),
E, — KoediuieHT HaKNagHNX BUTPAT Ha BUPOOHMLTBO 06/1agHaHHA,
P, — nepiog OKynHOCTI B MicAUAX, @ S, — KifbKiCTb pob0o4Knx 3MiH 3a geHb.



BrucokowBMaAKICHE aBTOMaTUUHe CKMaaaHHA

Hanpuknag ctanHgapTHa poboda 4vacTtuHa kKowTye 10 000 gonapie nicna BCTaHOBMAEHHA Ta
Hanarog<eHHa, nepiog okynHocTi ctaHoBUTL 30 micAuiB Npu ABO3MIiHHIN PO6OTI, @ HaKNagHI
BUTPaATK Ha 3aBoACbKe 061aaHaHHA cTaHoBnATb 100% (Eo = 2), mn oTpuMyemo

R — 10,000 x 2 5 PN
' = (5760 x 30 x 2) UKOpUCMAHHA 06100HAHHA NPOMA20M
1 c kowmysano 6 0,06 ueHma.
= 0.06 cents/s

AKWOo mu BizbMeMo U UMPpy AK KOHCTAHTY ANA «CTaHAapTHOI» pPobo4Yoi ronoBKM Ta
NPU3HAYMMO BigHOCHUN KoediuieHT BuTpaT W, byab-AaKin pobodin ronoBui, Wo po3rnagaeTbes,

To4i PIBHAHHA \
60 60

C. =| = |R — _
1 {P] 1 — ci_o.%(ﬂ}wr

I



BigHOCHI BUTpaTn pobouoi ronosku W. 18 aBTOMaTUYHOrO CKAa4aHHSA

AUTOMATIC INSERTION - RELATIVE WORKHEAD COST, W_

After assembly no holding down required to
maintain orientation and location (5)

Holding down required during subsequent
process(es) to maintain orientation and

location (5)

Easy to align

Not easy to align or
position (no features

Easy to align

Not easy to align or
position (no features

place (2)

Insertion not
straight line
motion (4)

MNo3HaueHHA undp (1 - 7) ouB. TeKCT neKuin

and position (6) provided for the and position (6) provided for the
purpose) purpose)
No Resi No Resi No Resi No Resi
. resistance | ‘CSISTANCE | pecictance esistance | pagistance | \coistance resistance | esistance
Key: to to to to to to to to
Partbacided insertion | insertion (7). oo oo |insertion (7)) cotion  |insertion (7) [ oo o |insertion (7)
u
not secured
0 1 2 3 6 7 8 9
Erom 1 15 15 2.3 1.3 2 2 3
" vertically
= above 1.2 1.6 1.6 2.5 1.6 2.1 2.1 3.3
en - g
5 5T
G 'S o
= =R 2 3 3 4.6 2.7 4 4 6.1
™ “* = | Not from
£ vertically
2 above (3)
@
=
[
=
=
Z




No screwing opera-
tion or plastic
deformation
immediately after

Plastic deformation immediately after insertion

Plastic bending

Rivetting of similar
plastic deformation

Screwing
immediately
after

No3HaueHHA undp (1 -6) AnB. TeKCT neKuii

insertion (snap of insertion
P . :
press fits, etc.) Not easy to align Not easy to align
H : g sy
or position (no o or position (no
e |82 g features provided | bt features provided
e EE g E B = for the purpose) 208 for the purpose) |2 . g ;
™ = = ot -
scened {225 1255 S aH L
I e = - — e
immediately B E |2 £ & S 5] B[ 2o vEle S|Py |27 &
T2 |pecs| 23 °5 |2 5| 53°% SS| s 5 [Fz2Ppsis
= - A c = = =
83y |sSg| 28 53|85 § |4 53|28 §|8S85|g% 58
.S 9 == o = 2 8| & = 72| = L |[LERg 2|Yvol =
BE 5 T Z o g i '@ o = e w u u-.u-.'EE"‘D..-gH
From mcd |2 & Qg S8 | 8o B sz 8% |mo 858 o o
v . Mak |2 a2 B oE Z o8| =8 E ZES |28 WAZ2Zds S
Sa| g vertically
i . Lr ]
€S| 5 _| above 0 1 2 3 4 5 6 ; 8 9
—_— E =]
Z % B
£ 58 1.2 1.9 1.6 24 3.6 0.9 14 2.1 0.8 1.8
5% 22| Not '
al| a5 f
o rom
g o . 21 3.2 4.8 1 L5 2.3 1.3 2
m En vertically 13 21
w B !
=R I
°E above (3) -
R 24 38 3.2 4.8 7.2 1.8 2.8 4.2 3.6 3.6
. 1
= g Insertion not
<& straight line
motion (4)

16
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3arasbHI NpaBuia NPOeKTYBaAHHA MPOAYKLUII
O1A4 aBTOMaTM30BaHOrMo CKagdaHHA

1. CKopoueHHSA KinbKOCTi geTtanemn



3arasbHI NpaBuia NPOeKTYBaAHHA MPOAYKLUII
O1A4 aBTOMaTM30BaHOrMo CKagdaHHA

2. YBegeHHA HanpamHux i dacok. BuganatoTbca rocTpi
KYTH, W06 geTanb, AKa 36MpaeTbCA, Moraa byTu
CnpAMOBaHa B NpaBu/ibHe NOI0XKeHHA Nifg Yac CKAaaaHHA

Old design New design
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3aranbHi NpaBuaa NPoeKTyBaHHA NPOAYKL]
0719 aBTOMaTM30BaHOM0 CKAaAaHHSA

[[BUHTK, AKI LEHTPYHOTbCA B OTBOPI, A4aK0Tb HAaMKpaLLi
pe3ysibTaTh NPy aBTOMaTUYHOMY CKAAL4AHHI [ j

1. Rolled thread point (approximate form as rolled): HakataHa pi3bba
(@abo dopmu BignoBiAHI A0 HakaTaHiM  pi3bbu): Ay)Ke norade

PO3TallyBaHHA; He 06yae UeHTPyBaTUCb 63 TOYHOro KOHTPOSIO | |
30BHiLUHbOro giameTpa rBUHTIB

2. Header point (after thread rolling the point approximates to a Rolled Header point Chamfer
: . thread point (after thread point

chamfer): ®opma BepxiBkM 60nTa HabamkaetTbca a0 dacku (nicns (approximate rolline the

HaKouyBaHHA Pi3bbyn Gopma BepxiBKM HABAMMKAETLCA A0 Gacku): nue form as point app:oximates

Tpoxu Kpaue, Hixk (1), AKLW0o Mae npasBuibHy dopmy rolled) to a chamfer)

3. Chamfer point: @opma BepxiBKM rBMHTA 3 ¢GACKOK: MOXKANBO A4

3acToCyBaHHA T

4. Dog point: @opma BepxiBKM MBUHTA 3 CTPUMKHEBUM KiHLEM: MOXKAMBO

ANA 3aCTOCYBaHHA ' '

5. Cone point: KoHiyHa ¢dopma BepxiBKM rBUHTA: gyxe pagobpe gns

3aCTOCyBaHHA | |

6. Oval point: OBanbHa d¢opma BepxiBKM rBUHTA: Ayxe gobpe anq

3aCTOCYBaHHA Dog Cone Oval

point point point



3arasbHI NpaBuia NPOeKTYBaAHHA MPOAYKLUII
O1A4 aBTOMaTM30BaHOrMo CKagdaHHA

Cover

3. 3abe3neynTn CKNagaHHA NOCNiA0BHO abo wWwapamu,
NpPW LbOMY KOXKHa YaCTMHA PO3MILLYETHLCA NOBEPX

. Live pin
nonepeaHbOI ///////
Fuse
V g
AKWoO 36ipKa 3BepXy HEMOXKAMBA, A40LUINbHO PO34innTH @ < &
36ipKy Ha NigBy31m Fuse clip —_ |u¢@ Neutral pin
e 5
Cover O6KnagMHKa l =
Fuse 3anobirKHUK .
Ground S Cord
Live pin *uBa WwnunbKa ot gy 3 ord grip
Fuse clip 3aTUCK 3anobirKHMKA
Neutral pin HenTtpanbHum WTndT
Ground pin LLUTndT 3a3emneHHs Base
Cord grip 3axBaT WHypa
Base basa
Cover screw (BUHT KPULLIKU — Cord grip
Cord grip screws [BUHTY 408 KPiNAeHHS LWHYPa ﬁ ﬁ SCrews

Cover screw ____%



3arasbHI NpaBuia NPOeKTYBaAHHA MPOAYKLUII
O1A4 aBTOMaTM30BaHOrMo CKagdaHHA

4. 6a3oBa YacTVHa NOBMHHA MATU XapaKTepPUCTUKMU, (a) A

AKi po6NATL il NPMAATHO ANA WBUAKOro Ta
TOYHOro po3TallyBaHHA Ha pobo4omMy HOCIT \-j
(b) )

Work carrier




3arasbHI NpaBuia NPOeKTYBaAHHA MPOAYKLUII
O1A4 aBTOMaTM30BaHOrMo CKagdaHHA

[na cnpoweHHAa MOHTaXKy 6a30B0T YaCTUHM Ha
po6ouyoMy yTprmMyBaui, LUTUPTU MOXKHA 3p0OUTH
KOHyconoagibHnmuy, wob 3abe3nednT HanpamMoK

Base part

““““““

Work carrier



KOHCTpyYKUIA geTanen gnda nogadi Ta

OpPIEHTYBAHHA

Hanbinbw yHiBEepcanbHUm
nogaBayem geTasien €
BiGpaUiMHM NOoaaBay 3 yalleto

https://voutu.be/y80RITdUM Yk
https://voutu.be/0AY2JDV6XMM

Randomly positioned parts ~ Orienting Track
inside the bowl devices

[/
Bowl '
Desired part
Rase 1 orientation
at the exit


https://youtu.be/y8oR9TdUMYk
https://youtu.be/oAY2JDV6XMM

KOHCTpyYKUIA geTanen gnda nogadi Ta
OpPIEHTYBAHHA

1. YHMKanTe NnpoeKTyBaHHA YaCTWH, AKi MOXXYTb 3anayTyBaTUCA, rHi3gyBaTuUcA

Parts will nest Rib in part will stop nesting Open-ended spring will tangle Closed-ended spring will
tangle only under pressure

Co O

Straight slot will tangle  Crank slot will not tangle Open spring-lock washer Closed spring-lock washer
will tangle will tangle only under pressure



KOHCTpyYKUIA geTanen gnda nogadi Ta
OpPIEHTYBAHHA

2. 3p0o06iTb geTani CMMeETPUYHHUMMN.
3. AKWO YacTMHN HEeMOXKAMBO 3POOUTU CUMETPUUHUMU,

VHUKaNTe nerkoi acumeTpili abo acumeTpii, AKa €
pe3ynbTaToM ,ﬂ,pi6HVIX Unm HereomeTpmnyHnX efnieMeHTIB.
Difficult to orient with Flats on the sides make it

respect to small holes much easier to orient with
respect to small holes

]

0 0

o © o © Q Q
© o = =

<7
Triangular shape of Nonfunctional shoulder
part makes automatic permits proper orientation No feature sufficiently When correctly oriented
hole orientation difficult to be established in a vibrant significant for orientation will hang from rail

feeder and maintained in
transport rails



MeHLw ouyeBUAHUN NPUKNAAL 3MIHU AN3AUHY
O1A CNpoLeHHA nogayi Ta OPIEHTYBAHHA

(a) Very difficult to orient (b) Possible to orient



Pe3rome npaBusi NpoeKTyBaHHA A4
BMCOKOLUBUAKICHONrO aBTOMaTU4YHOM0 CK/1ag4aHHA

lMpaBuna gnsanHy NpoaYKTY

1. MiHimi3ynTe KinbKiCTb getanemn.

2. [lepeKoHamnTecs, Wo BMPib6 Mae BianoBigHYy 6a30BYy YaCTUHY, Ha AKiXM MOXKHa NobyayBaTu By3011.
3. lNepekoHanTeca, WO 6a30Ba 4YacTMHaA Mae ¢VYHKLUII, AKi A403BONAKOTb N€rkKo Po3MiCTUTK i B
CTabiNbHOMY NOJIOXKEHHi B rOPM30HTasbHIN NIOWMHI.

4. AKLWO MOXKANBO, CKOHCTPYHOWTE BUPIO TaK, Wob6 MOro moXHa 6yn0 cknagaTtu wapamm, Npmyomy
KOYKHa YaCTuHa 36mpanaca 3sepxy Ta byna NO3UTUBHO PO3TallOBaHa, Wob He byno TeHAeHUil 4o i
nepemilieHHsa nig A€ ropm3oHTaIbHMX CUA MPOTAroM nepioay NpPoCTo Nogasada.

5. CnpobynTte nonerwntn 30ipKy, 3abesneumBwM ¢GacKku abo KOHycW, AKi gornomararTb
CNpAMOBYBaATK Ta PO3TallOBYBAaTW geTani B NPaBUAbHOMY NOOXKEHHI.

6. YHMKanTe gopormx i TPyAOMICTKMX onepauin KpinaeHHA, TakMx AK 3aKpy4dyBaHHA BUHTIB,
NaAaHHA TOLO.



Pe3rome npaBusi NpoeKTyBaHHA A4
BMCOKOLUBUAKICHONrO aBTOMaTU4YHOM0 CK/1ag4aHHA

lpaBuna npoeKTyBaHHA YaCTUH

1. YHMKanTe BMUCTyNiB, OTBOPIiB abo Npopi3iB, AKi CMPUUMHAKOTbL CNAYTYBaHHA 3 i4e@HTUYHUMMN
4aCTUHaAMM, KO X PO3MILLYOTbL Y MexaHi3mi nogadi. Llboro moxHa gocAarty, po3TalysaBLum
oTBOpW abo Npopi3n Tak, Wob BOHM BYAM MEeHLWMMK 338 BUCTYNN.

2. CnpobynTe 3pobuTtn getani CMMeTPUHHUMU, LWO6 YHUKHYTM NOTPebu B A40AATKOBUX OPIEHTYHOUMX
NPUCTPOAX i BiANOBIgHOI BTPaTV edeKTUBHOCTI NPUCTPOIO Nogadi.

3. AKWO HemoXXNMBO A0CArTM CUMeTpil, nepebinbluTe acMMeTpPUYHI enemeHTH, Wob nonerwmnTu
OpiEHTYBaHHA, abo, AK anbTepHaTmBa, 3abe3neyTe BigMNOBigHI acMmMeTpuUYHi 0cobamMBOCTI, AKi
MOHa BUKOPUCTOBYBATU A/1A OPiEHTALIl YaCTUH.



Bigeo no temi

DFMA 7/
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Desigo for I'Hg-h-l-p-ll-td aubmradic sndd iohat uembly
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https://www.youtube.com/watch?v=noRACAEESKk&list=PLZGhHrVqylawSQapemVGdGNBiwmuVuPdG&index=7&t=1s
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