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A Blocker Design Using a Low Pass Filter
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Abstract

This paper investigates a new method to design blocker geometry in rib-web type
closed die forging. By examining various forging and blocker geometries, it was found
that blocker geometry can be generated by eliminating high frequency mode from
finisher geometry. In order to formalize the procedure, low pass filters, which can
convert finisher to blocker geometry, are proposed. Also discrete Fourier transform is
used for computational efficiency. The blocker geometry designed by the present
method are compared with the one by an experienced designer. The blocker
geometries are also validated by using FEM simulation. Present results shows that

the frequeny approach may offer a promising method to design blocker automatically.
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ot} Subramanian M 9} A$ ©RE d¥e ‘L Yoz prm ZHZe] L RYE o
2] 7} 7188ty W4ER vlestdnh. 9 HFY L 2Y o8 71R] 7]83rH v
AAR A5E Fala, o)ZRE dgn7EEe) L BYS 93, ozl L R¥E o] 2¥E
oz 7138 e ga-S dojuidth ey ol g WY& Dean T @ o o) x4
o] WulE FAS 2t U3 urdS Aostm vk olet fARSHAl «n7E o] WA
& @As7) A8 Yu & Dean®™ & Bruchanow 9 Rebelski @ o o}aix zictel 28
& 23 AFEEHY T, Biswas 9 Knight'” = Chamouard® o &8 Alotg A5 =
Ao AHgstan. AFEEZ o83 o3 durtEy AA T2aYPeL I 718EHA
A4 AY 20 DAY AR AL 58 WS A8 o agrzR od
HAIELS B 7HX ASE Addstn: 29T i3 o) ¥-g H_E & Ae Hel
7} W g AFEHE ARE RAgFA

Kobayashi & & 7 & f32A4Hg 0] &8 o 3y o] &3ty u7te3¥e] Je
Ao AEE 4. 289 HE AAZxHo] g Ho]7] i o] WY W o
&5 32 digide AFHd FHE 2oqFAh

#Hao Vemurd 5 ® ¥ & knowledge-based system (KBS) & A}-83to] ofju) 74339
AAZ 259t o] dhgel 7123 HZ Wi durtEy 38 A AHEHY 7)
Z9) AYPYAESS Bokx] AFH a9 el Bt Aot v o] WP 4
AP AL FHeE Ao] Afie 43S A2 At

olae] mAoA HEo] duj7}EE AAE AFsssd dojAM A & EAHL dy)
7}2g AAE ot dutdolnx H437] 42 wiye] dde d Utk

ols} e EAPE AMAs7 Y8 & 5 M & gurtFTRE WAsE A2 PEL A
ottt £ dAFoAME o] Agtd Whig o] &35t AurtTHE A o9 BHIAHE
Az 3 gith, o)E Yt E Pt distd Au7hEE AAE § F F3es A
By olAe 3t o F8A4L KBolx, O Fo £ Esty dWrERl 399 dE MR
u7hEy A fEes AEHA 28 AL T3 o] Wi HE g HY
g yldlgxn s

2. A& Iy

2.1 ou7tEd dAe 71E

g wze) A9 99% 34 LLE Y7) A8 dscl T B T2 e AN 7
F 728 A F9) it w2 ouzhE AAsh o) 4Y BA) AAS w2 s A
otk olF Fajel BEES AT Y3 HYHAL W, F¥ol WAHA ¥1 FE FFo)
Hds) 2RL A9 FAA RS AAHNY £ Uk @xEY HF Yoy oy
AEYe Ak AYsY PHE YAD v UAS % B4R AAEL B
A A 2 F B b RA PASE e vy W0

. dul7bERe) RE mA wAge 92 AFY) BAY WAFuT Aok Bk

. dulsbERe) ol W WA 2o wde AN FAA $E TUY @

F99) 99 AN} Lojop P,

P
B

-119-



o TZ FHE Wato 2 dqurtyd e X5 g Y9 XFHr} Aof Ak ol &
29] f%50] & 9stx Fu A" &) dojuA sHr] g Aoty F

Fig. 1 € H 379 9318 7FX5 Qi rib Abe]9] 7hFe] §& 2399 ovl7t3d 374
o) 2 B3z i, Fig. 1 2% o3 2& Je Adsns qurtEyd gz
FHZEYo] v=3 B 7L ASE & F Utk

o Guj7}F89) rib o] {§

o du)7}E8 9] webol o FATH

o duj71FYP e EAE WA Fo] ¢ At

o Qu7}E Y 9 HFYP dHo] A vl

T3 £ 3 f£;9) HAGA Rols A Po] IHHoZ HHe] FHE o]FI UFE E
T At
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Fig. 1 & Fig. 2 25 du7l3de g3 ax HAFY gPAA 7 F-&9 d4&
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4714 j=0,1,...,N-1. TN = 2% o] R o] A52hd, DFTE H¢ H&HO2
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F(—Q—) =~ —1%— 225 g~ N Yexp(-i2nk/N) (6)
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{Ge} 7} {gj} & DFT &4, F7149 & 4 (6) & &3 2] € + Ao

Fl) ~ Fa k=001, X o
F—E) ~ F6u k=01..., -1

2.3 Filter 3=

orof ] AFE uls} Zo] A7|ME low pass filter7} 23} low pass filter & L o]
Eo] oAFRo] W Frg gYe AZEL FHAIR ¥ FuF o JEES
7 A filter §5E Fo5 99dM FEnl o]& H(w = FAIBA. 3 f(x) 9
Fourier ¥3-8 F(u) &2 319 f(x) 2%F filtering & F3l9 oI &5E o3 2
t}.

f: F(u)H(u) exp(i2nux)du 8

filter F<dlE st 2571 A B 7= 53] o33 & monotonic
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ek 99 o) e o] ¢ & EYF RN cut-off frequency & FAEE = UE A
2% filter ¥4 H(ya) & AT ¢ QUoh

-121-



H(u,a)

Ho( ) 2ul < q
(10)

H(ua) =0 a < [2u £1
2} (10) o &) FoA filter T2 cut-off frequency (M%) = bS5} 2}

_ _a-cos ‘(1 - 1/n)
k= 21

71883 @23l filtering 3 4L B7] H3 o534 Zo] FogHE 4 recx) & 4
HRA,

rec(x) = 1 forlxl < 1,

rec(x) 0 forlx| > 1

Fig. 3 oA B A3 2] 3709 filter &<, H(u, 0.5), H(y, 0.125), H(u, 0.0625) 7} A}
£5UT. rec(x) & filtering © 5] Fig. 4 o] veh} 3 filtering A, 9 F3
g B&o] Fig. 5 ol Ye} vk Fig. 4 oA filtering @ 348 29 &3 22 A
g 3FEE + Aok
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3. 439 nF

3.1 AH7tEE Yo dA

Fig. 6 & 233 g4te] 321 @2 F9] qurtgye g 2dsFi gk o] o)z}
2HEL 717} gluminum # titaniumol] WaiA ZF e AR AAZ Aol d=E
o] @ ¥2 Table 1 fo] 2Ae Ha o WREE Jebd & ok Ailtering W&
2123t Fig. 6 3 2 A7y P48 Qojuie Aol dAH Egolth. o] E H3to
2] (10) ©) low pass filter & cut-off frequency & A AZIAA ARttt FFT 71
£ AFRE7) 95t x o MYE -1016 £ x < 1016 o2 #HUv) ol dFF Ju|r}
F¥9o duo] BF TFH vHF FES HE& Jdojrl. o] P& N = 1024 o] FEo2
Urol A gxE 9l e x; = 2-1016 j/N, j= 0, 1, ... ,*N/2-1A4 o]its}
(digitize) DAt WA Ye)7) H&of FRER pFE Ao FE3I; Fig. 7 & filter
34 H(u,0.089), H(u,0.129), H(1,0.198) & AM&3le ©xEe] DAL filtering 3 Y& B
ozt Fig. 7 oA b3 2 AES 32 F At

e cut-off frequency 7} Z4%ol wal rib €& ¢ Fz e BYgoz ¥gdrt Ex
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rib 7 web9] ZAA7} BEHEaH)
o AAHQ HHo] BEEAAM rib ¢ WHo| AEu= L gt
filter &4 H(u, 0.129) & A48l AL dju)7t38 e Bgat A&7t 3] BAE o
H7}e 8 9] 2L Fig. 8 oA vlasdtz vk 5 IAdo] 47te &1 FEE Agstus
gx HEY oy G (P - P 99Y) 433 A dAF¢E & 5 Ao} [Fig8l. Ailtering
o7 d& qurtEd e rib 9 HXEo] 7|EY WHoE HAAY AR ¢ EitEt ®
& rib o ¢HE WHIH FEo) FAprt 7|EY ARG 4vtghe & Atk dx HFH
g EE ) oM (P - Q 99Y) dojx Bofo] 7|&e) whioz dAY BEH} Fs]
EYE 2 5 Ut 71EY o g dAd durtE g9 EeE A4WE Y, Titanium ¢ 72
Qo= rib 9 vpgE He gz AFTYH 22 FAE ZHA R 3, Aluminum ¢ 73-9-9)
= Fig. 6 oA B& A & FH9] 2gg 8t Yot Afiltering & ©]-&3 Auj7tsd A
AE ¢83l7] 95ty o H e AYES A
o Qu}7}EYH S AHo] T HEFY] MY 6-7 % AL BA, filtering & T3 Lol
A A FolE ZHEFALL
o rib vPEZE BFE 7|E WMo g AAd A wxsA AHsdrh oA Zad
titanium ¢ A$E 9= HFY AAZH ZA b 9 wRREEE I},
aluminum ¢} 73$-%& interpolation 7]1%& Alg3t] ¥ 2 ZAEE A3
}.
ol WY& ALgste) g du7tE e ®5ol Fig. 9 o viet itk 7jEY Wie
2 AAY Qu7yEe 4 94 TP 5% AE 9 AHE 22 JA&ew6-7 % 7t
olym) o]AL o] vdo] AA 33 EX 9 sHFAteE] K-Eol7] wjFolr}

3.2 ¥Vt P4 784 HE

qul7ted el Aol FEIVE AU A3 AVt @ FAHEL FEM T2y
DEFORM ™ & 2pg3te] A Eaold sidrt. WA 395 2AAzyY 2o 27|44
(g°] 61 mm, ¥°] 67.8 mm) & d¥|7138 flo] dxsdrt. A Y Fo]7] WFo dHF
9] 1/4 v+ AMstgeh. ARE Al 70757} Ti 6242 & Algstgln HH WHE ZANA
H 5234 o g 384 A& Abol9] vlEAQAE m = 03 &2 3Hoe™ Aluminum 2$- &
719] Y LEE 180 °C, 2AALEE 410 °C, titanium®] A$ FHLEE 750 °C, 2ALSE
= 950 ‘CZ 3|3 A

Fig. 10 - Fig. 12 & aluminum HE & A3l Al E#o]dg AL Fig. 10 & %7]
o] 10x10 9] FALZHE Xkl HdEo] ¢dx Fo Wld EHFE RAF3 gty o] Afde
dul7tE o] glolx AFAHSE gdx7l FAHAAT e 33 HFTHYL durtsHo]
gasig, A Aee AUA A9 U3 27 2AE VA3 7|EY wies HAd
du] 713 8-& ALR3l GXRE F% Zlojk, 1 Fo) EfA] EEE Fe Ua a1 ou)r}
Y ¥4e dx AFHES A7) Y% LA2 AHEEAY 9dF 9 F4 §5L Fig. 11 9
veR gleh AR 399 vlustd gurte g AHEs g u ribe) AEF-E webk
9] ¥iyo] £ o Fddste] 3 B Alole] ¥ qlojx BEHA3 do] FAaHE A
£ 2 ¢ Aot A9 B+ filtering 71HE o] &35l A )73 ES ALR3Io
83 Aolty, vF F9] F4 {FL Fig. 12 of e} gl o] 359 &4 7%
A 799 M FAEE B ¢ k. TR} AR AlEd o] ALEE oy]
7FEE e ggol A9 #AFs7] wiiZel o)’k A= oln] «g3t Aot}
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Fig. 13 - Fig. 15% $9% 342 titanium A2E AHEate] A1 g0 28 Aatolrh. o
Agols duTAE AHEHUE W, web FRo ol B FTUFEL B & U
Fig14% Fig. 1% W2o}® $4is) AWl 351§l 71 F498 ¥ 4 3l

® ae) 2us} dZbEYe AASE e ASssen 1 FxHo) YAerz /)&
o Wyoz AAY A% AAHE YPo= arql% e 4 Athe AL o filtering B0l
AMAFE e AEE 483 48 + sdcke U 4 A

4. A&

filtering %8¢ AH83t9 rib-web Felo} Hux TAA AolA Ju7kE R HAE A
288 4 UE 7HsAS ANSEh AAe duzbEd dAd loidE d71M 4= £
e rib-web HElS) BEETHE A o Espe nFor & BE JAAEC] Atk

o] WY& duirtEye 47 98 Adsis AFL AL B&ol F& FFTE A8y
@£ 3214 rib-web FelQ) Au|7tE Y AA HE3rIlE Hsh

o] Wy-g 33499 du7tEYPL ATH o A H&3t3 of WY HPEE A
Z317] 915t 2o 48 AFY ABHAE WA Fh. AW AY IR AEE
23t thorg 8243 o2 JHA AAES B4 Y F e Assd 39 A ¥
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Fig. 2 Suggested preform shape for H cross section with moderate rib distances™
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Fig. 3 Low pass filters with various cut-off frequencies
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Fig. 5 Frequency spectrum before and after filtering
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Fig. 6 Cross section of a forging with conventionally designed blocker
(a) Aluminum, (b) Titanium

Table 1. Geometry of Finisher (mm)

| X Y | R

1 -53.34 | 000 | 0.00

2 | -50.23 | 37.53 3.81
3 | -33.02 37.53 3.81
4 1 -30.48 508 = 1270
51 3048 | 508 12.70
|6 | 33.02 | 3758 3.81
7 | 5023 | 37.583 3.81
' 8 1 5334 | 0.00 0.00
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76.20

A « = 0.198
57 15 - B = 0.129
C = 0.089

A

38.10 A 8

- P A

0.00 T 1 . | .
-76.20 -50.80 -25.40 0.00 25.40 50.80 76.20

Fig. 7 Geometry changes due to filtering with various cut-off frequencies

Fig. 8 Comparison of the conventionl blocker (A) and filtered curve (B)
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Fig. 9 Blocker geometries designed by filtering method

Top : Aluminum, Bottomn : Titanium
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Fig. 10 Predicted flow net when no blocker is used (aluminum case)
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Fig. 11 Predicted flownet at the end of blocking and finishing operations
when the conventional blocker is used (aluminum case)
1

X 10
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2.000 —

— : 1
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0.000 2.000 4.000 6.000 8.000

Fig. 12 Predicted flownet at the end of finishing operation with blocker
generated by the filtering method (aluminum case)
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Fig. 13 Predicted flow net when no blocker is used (titanium case)
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Fig. 14 Predicted flownet at the end of blocking and finishing operations
when the conventional blocker is used (titanium case)
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Fig. 15 Predicted flownet at the end of finishing operation with blocker
generated by the filtering method (titanium case)
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