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Electron Beam Weldmg Technolagy -Effects of Welding Parameter on Penetration Depth-

Abstract

Electron beam welding is characterized by deep and narrow penetration, high welding speed, and small
welding deformation because of high energy density. Tsukishima Kikai is manufacturing many aluminum
alloy vacuum chambers using electron beam welding machine equipped with high power electron beam
gun and large vacuum chamber. This report describes the effects of welding parameter on partial penetra-

tion welding in flat position. The results obtained in this study are as follows:

(1) Penetration depth is in proportion to accelerating voltage and beam current, and inversely proportional

to welding speed.

R
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BUEREITER

To deepen penetration depth, the a, value should be adjusted to around 0.7 so that the power density
of electron beam becomes high near the root portion of penetration.

(3) Penetration depth welded without beam oscillation increased by about 20% in comparison with that
welded with beam oscillation.

(4) Spike length of penetration welded with beam oscillation frequency 100Hz is short in comparison

with that welded without beam oscillation or with beam oscillation frequency 10000Hz.
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Electron Beam Welding Technology -Effects of Welding Parameter on Penetration Depth-
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Fig.2 Appearance of electron beam welding machine no.4
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Si Fe Cu Mn Mg Cr Zn Al

A5052
0.06 0.25 0.05 0.05 2.59 0.19 0.01 rem.
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Fig.4 Spiking phenomena of partial penetration
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Industrial crystallizer

Abstract

The roots of Tsukishima Kikai’s crystallization technology for the chemical industry began from
introduction of crystallization technology for the sugar industry. Tsukishima Kikai has developed
different types of crystallizers since 1960 such as Forced Circulation, Calandria, Oslo, DP, and
Scraped surface crystallizers. These have been applied widely in fields such as chemical and food

industries with more than 200 crystallizers delivered up to now. In recent years, requirements

10 TSK#%# 2011 no.15

for the quality of the product have been high and diversified. It has been more important that the

product is produced under the optimum condition. This paper describes Tsukishima Kikai’s latest

pE i crystallization technology and know-how of crystallization to produce crystals of required quality

TSUZAKI Hiroya in response to the needs of the users.
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Keyword : DP crystallizer, Oslo crystallizer, DTB crystallizer, Supersaturation, Nucleation, Particle size
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Squeeze and Blow dehydrator

Abstract

Horizontal Belt Filter (HBF) of Tsukishima Kikai Co., Ltd. (TSK) is a continuous vacuum
filter. HBF enables highly uniform and effective cake washing, but dehydration is insuffi-
cient compared with other types of dehydrators such as filter press and batch type centrifuge.

In a production process that requires high performance of cake washing and dehydration,
it is often the case that an additional dehydrator is equipped downstream of HBF to reduce

the moisture content.

Generally, the filter press and batch type centrifuge are applied in the process where high

dehydration is required, and these dehydrators are used widely in a various industries.

The characteristics of these machines are higher AP , G force and longer dehydration
time compared with HBF. However, these dehydrators are operated under batch operation

and it is not good at washing the cake uniformly and effectively.

To improve their performance, TSK developed the new machine with high dehydration
and continuous operation, named “Squeeze and Blow Dehydrator.” This machine can be
combined with existing HBF. “HBF with Squeeze and Blow Dehydrator” achieves highly
efficient and uniform cake washing with high dehydration under continuous operation,

which improves many washing and dehydration processes.
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Abstract

[
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MTI mixers are used in many countries. Since tie-up of Tsukishima Kikai Co., Ltd.
(TSK) with Mischtecnik International GmbH (MTI) in 1988, many customers in Japan
are using the MTI mixers. MTI mixers are highly evaluated widely in industrial fields

such as food, resin, and metal. The details of MTI mixers are described in this paper.

MTIZ F 4 2 U-X G HREETERIN TSN, 1988FD MTIEDRIELIRAAEANT
HZLDI—H—IMEHINTND, MTIZF H 2 U-X 3B &HR, #E. €BLEREVWAEHT
BVEHE£EE TUV\D, MTIZ F 4 2 U—X OB & IS DWW TATR TR T 2.

F—TJ—K:IMTL %%
Keyword : MTI, Mixer

quwc

KA MTI#: (Mischtechnik International GmbH) & @z i
FRHE XD BIE I FE R T o T A TSK-MTI 33 0 & Fl 3% |2
DWTHIIT T %o

MTIHHEIN A 7 b DT MBIV b C 1980 4E A WIEHICRE L S,
I == BRI YL CEIF T EEONRVF v —TC,
PEEEBR 30 B D/INENRZETH B BIAELPVCERIELY = U
J8) I IF Y 2R A Y, S—aw IZeEELTT—V R T A NI
LT\ %o F72PVC I F Y TR Nol Dz 7% Fi-> T\ b,

HISBEI 7V — 7L D312 1988 4 2 HT, HAELZ D HEHE X
HEBESI TN Do HEBEIE 2 L —7 T A F25E13 263 B% (2011 48
2 A28 HBUE) TH b

E%EMHE##@%ﬁ

MTI 3FHET TN FRDOIFHTHY, TFAF 7, A,
TU—F M, SEBEIRL NG CHEAINTYS, FRAD
ARSI, BRSO TOBMABIER TETWD, MTI
IFH VY= RFIL 2 N=F I IF Y, KR IF Y, N Fa2—243
FIUTRIAX, BAEIFY B IFH, VAT AIFVOK
FEIF VD570 TD,

ENFNORERR BB UL TSR T 5,

21 = N—H L IFY

JN=ADAA OIFH T, EE LIFTIR s LORES %
a2t 7 MNUNIBL 2 H KA 3000L T TOIRIE VT A ¥ Ty T %
i 2 Cndo BINTERERE) X CRAEEZIR2T7 V7 —513R
#em FOMHTRIEEL, — HEEC Lty s b T gy Tk
& 3,600rpm i Al i TR A PRl R A0,

Bl 2 ZN—HILIFHEEHEAE. SKPRD T & T2 1EBEDF5/N
Fig.1 Inner view of Universal mixer, 3-blades agitator and chopper on side wall

M2 2= N—HIILIxYLE
Fig.2 Outside view of Universal mixer

TSK #%% 2011 no.15 25



B2 TSK-MTIIF 4 v )—X

TSK-MTI MIXER

211 REDAH =X A

T VT =FE 2B IV S, TBROAL v OT7 V7 —513NEY
ZRE LT DIMROBEREICR->TBY, LERO/NSWT V5 =515
WL TP BTV be COERICIDIBRIE TR OAL V7
VT =5 CHEEL R HHEECZ > THED RIS Tid b
Bo/NT V7= E0BIEATN T, SRELTERIEEL 2SS HLG
WZEVIAE NS INCEN . [lfizd T OB XA e R A E Ik L
R COMIA T FEICT Do — FEHLEBICIRD A A TER ATE 7oA
P TR TLAIEBRIZSIEIR (LGB 7H) TIHUTH—ITHRS 5
TWAIHICRZ, BEORAETHIUIIFTE T T5, K3ITRA
INF—VEIRT,

e L TIB IR RN OTRINA R RO 5 B & N EH~D
P Y WIR OIS 7TV —FHOa 37 U FR &R, 715 —
DEMYE L BRROMYFRA LW EIERTTHETH Lo

B RABIS 2L T 0% 5,

D) RELEAMOBERESZNZIHL T, R AR EIRIYIC
HRHZENTED

2) T M TA R=AE IS,

3) WAV DIREED LABZ

4) N, HEICT HIENTTED,

5) TIT . Fav/ SHEGITHOIE, NEE T3 TE S,

~ J

TN BT

[ e
o D ;‘
pl

fiE iiina g ol i Y
7Y s ME e mis HCob ' O LS

3 A= N—HIIXHDRE/SZ—>
Fig.3 Mixing flow pattern of Universal mixer

2.1.2 Wil

ELHE, FHIEUTISHA T 5.

a) NEMT L Iv7 A

TN —F, =X E DN R—AD I AR T N

B BB, AR BFL L TR Ny —Rra—b =
7)&ZDIENHPRATED, THDLEBMIFZEE AL TED
LTHHREDLEDP LW EDP NG RER D L= N—H V3%
TldF a2y OB AEFAL, &< OA i, BEIBMMEE /N
ZRO ARG A RETH Do F72F27 L— M EBERL A i Tl

SRR OB T V7 — S TRV T RAEMEZICL
TOHBEROTRELIEDS, BEDEDRA Y MIoTWD, #1112

DI F FEDIEERT .

=1 NERT LIV ZBEIXY EER
Table1 Comparison of wheel compound mixer

TSR=MTI

(PRl o Mo W)

1.2 Rz
D= B

2) M- BN

Tr—C i TR,
W~ISHTRT TS

1 RSl T EEBUHRD
GF 22U

2) FEF-SRMERS AT E
i /0. WYAL. A0S

3 HWAEYTIRICTEAY h R
4) Faort@RAEBROEETER
TR

5 WMERTLATSF-4EHR
T3

LEDH T AR EFCHE IR
ZETERRERANTES

Faal-—-bEad # 18408
REEER 15840

ke - RIEY Foa-Uixy
1 =R
L1 MBS —= WMzl AST. ABOMEDOFEHT mZE

FEEM FHTRAY. BARLT
DRy

1) RN R EMEDHL-H
M AR A>T RT3 L85
5

2)  APa—idFE RALAML
o, Rl e Tak

Faal-—bEAE ¥ eEm

2. matihe

21 mERTORY
(1% T #)

2.2 itk EREER T

FUMKESAV-OT, — B8NS
HTED

WiEFgrticknEMMT S DT
v —SHTED

ARRTO—SRETRHL,
E-T MBOBERHLT, TRA
SHEMALTEFRGEASL, 2
LThstdaicifats

SrEEN Y, o X v RE
TaoT. ETHSvHBRELE
L¥a

A4
% R _
4 T =% X U RERMEIAHES (B : EM100B)
Fig.4 Charge of raw material for brake compound

5 TL—Fa>r N> MRE 55 TR (B EM100B)
Fig.5 Mixed brake compound after 5min mixing

2.5 MAN
1) WitRs 59 ¥ 209
2) MR, AR ofe # 5% ¥ s0%r
2450 F F - ROATEN | RARAROL/ITITOEEY M
HHE
3. BRA-2—2
on3% 4 OillE FED®Y. §1-2—255S HFOHTLTEOMAN

L5m Wx3.5n &x22m 24m & x 43 ®
LRIMET. FTRAGISYRUS

T AR O - 20 RIS LT
whkd

b) ZL—Far xR

TU—F S NITET T2 HEE LS L EELE M T, fka
TYEDEA SN TESN TV A, lH 10 ~ 20 FIH OB O RL
BHTbI, ZOGHRERAITL—FOMRRICKE R EY
5.2%.

T L—F RIS Rk E 7 2 — VIR CRID TSR
TWT, Ml AEE LT LT AR Z MM STz, BIFE
357V HEORETT AN A MIEHEE L), DT 5 3IF
WAHEDME SN TS, 77 INHIHEEBA T F-av FICD SN
S [ 223 2 D53 5 B EE L CIR A T ADITII BT 2 29 A BL
GWHETHD. ZOT FINHHMGH DT 37 YR ==
W IFHOF a3/ NI LMD RATEHEL IR TRl A (2
CLTHHRR G B ORGE W HEICT 20 CORAIZREHBA
THY, R 22T BE B LMD A B> TEITR->TLE
W, T L—F RO RIS T = 8= )b I IR ]
THAEZ IS LBV ARER G T L VIRE S HIIZFER IS
HL72IFHEF 25 EBEIELDOHDT L —F /R8T = /3 —
P IFHTRALZEE CESR TR,

B AR A, X SITIRE 55058 TIRRD B EAIRL, %2
WAL F LD AR T,

2 EEMBIF Y OHE
Table2 Comparison of brake compound mixer
TSE-MTI Sl = M3
reEHE oz -ty 7AYIRIEY o
& ik A A et DM Py
b e Za R ERMOKE (OERES 20T A
o y i e [EEGETALEEHYF  |0FzorreEFTET.
TIRNMEONR |7 N T2 [raroman Rt [ - BIck
g SR SEED, MBRED S Bk 4500~ 6000rpm i< ElERR
i &7 LT RT S
Fawrt o kD W o M WMEoHos, BEtho
st matE HBEFTI~5GmENHM S~ 105 TREeTES K F o ghEyRiET,
THRETED Batsiite~ 12508
MEEeEMETEs, | LETIHEEY LT & ;
eyt |FHEBORS. 105 [oaen. Mirae, (HEORAAEETHO
A £ EIRCIAL TR, U | EEPomEMS ARy (SHTO L e
LI EE Ve =i MR [0S CHMERT S
o , M AT LRl (EEthokE R (ES
mamomay (W0 UPEIMEERN |focar e, 2Bt () oB#IEC. S
¥ TR Pl £ it B

RN T Z T VR, 72 ) VEHIREEAME S, 74T —ELTK
BAL 7 VI = A 5 AT YV REE AV 7 A, E AR
LCTFav T RANT Y ROHF T AMiME /71— LA E NS,

RO BIIIX 6 1R T Fay S OAMETEAIRIRLTY
Do FIIMUZED AL TR LA 35 L OBURHE O B 5L A3 TR
GEND. RT3y N XA E BT CRMADBE IR %
10D, XA v FELTOBIRIIHRD 1 RFL TIERL T,
COMBN LR TH L, BIRAERSNIR T H 1,
RO THNIRAMFEEA R T INIZRY, Fav oA AL
TR A IAEINIZ LD DOIEZRY, F 2/ 3D R IIZLD
WP OSIbERA I, HIREASE T 55, COBMEIREHA
TR CTHD. T = NN—H L IFFIIE LB R AR
A TIRAIBR AP OB FICTRBD TS, 1=
IN—H )V IF 5D BMCIZ B SO EMIFEE D Hi% F 31TR T,

WSOPDHRBIEFRRN LA L= N—=F IV IFHIEOHH
DO B4 e HRISEH TEAIF HTH S,

¢) BMC - A5t KEUH DR

I N—HVIFHIEFIINFTREERELTOHEIIHLT
Ho72H% BMCy A KBGO HTIhETHHSINTH
=T =2 AR R NZSN, L = N—H L IF Y OR M
BELCTOM &M 372 BMCIZBULK MOLDING
COMPOUNDS OWETHAE, PR R—)b, FoF v v y—l
OF VL AMLAORILERTH L, N—ADBIFEL UM

1 205 juaane o AT B
h
o
2
4
m
*
A
6 BMCiB#RICH2Fav/ YEREE
Fig.6 Chopper load change of BMC compound mixing
& 3 BMC BRI L8R
Table3 Comparison of BMC compound mixer
Az E B i TR R K EEEE DR
LS 1~3% 15~ 455} 15~45%
22;&;&3 450%5 450#7 20080
#1525 e B & < 25% RAW: < 5%
bl e o BRT HBEomit X BHoREE
b AT MHMECESE B W% EREH Fk
= iy CETHASS o O TS
KNG HEToME®T HEToMET HEFT oML
A REEDSHUMETRE gy pomme @ [BHEoRE EN
L2 Fhik %‘gﬂbzﬂdw MBAF — L HEE  (MBRTF -t a LB
BkxL L TEATL#
Tl BMAOTL IR TR |[BEFL L EM wiEsRL L EN
I HE

26 TSK## 2011 no.15

TSK #%% 2011 no.15 27



B2 TSK-MTIIF 4 v )—X

TSK-MTI MIXER

2.2 WERIF Y

I N—H U IF O NEEMEL TR IF Y 25H 5, I
TR A BIA R, BT, B, Wt A SRE L CHEH
WHET, IF Y LT ORAPHUREARELL7 S T L A
D% i D EEEAOIF I TH D IR G (a7 Ry
IR AT F H ARRICES L, 35 40% 180 12 S iz
LCIRA REHELTIZL o —H L IFHEFEDL) L, Z0%E
TR CRAMZ AL, K ITRENER, HEEBMOFA 3+ 2
T DM AAATOXSIED A HE T, ZOHMIBIL TIEFFFFDIL
HLTWA,

7 R&EIX VL8
Fig.7 Outside view of Reversal mixer

23 NNFa—L3IFVUVIRIAY

2o N—=H N IFHFOUEDT, L, FZEEEOIF 5
BN S TN T COMIERRE LTSNS, BERY T, O
VT BN 74N RELHAEDE T AT AMEEN
%o BRIKGASPPM A —4 — DN 550, BGIRES FAXE
BRWTIRE T CTORME, A SEM T TOMELZED L) —
WO Bk G RS EEns, F2RE LT
OEFHAL W RE T, A+, R A HZIR 7
BT SR RERIT Y TH D,

2.4 FHEIF Y

BRI R EREK B O ¢ R LI CHKBER 2 v e
FOWDLWEANY T2V T A TDIFHTHb. I0LDOT A MENDS
KIIT000LBEF THETA > Tv 7L TwWb,

YN R = CONCZZE ) 2 5 g it <%= MG 1 | BEQANZE ) 2 1§
ALY /A A AVAS AN (e el /Y N i VA By Ao AN DN GNIE !
BOBBTEINTFTORBMEBELEAOUREMATETWS,
WIRDZ B 7V 7= MTIAEF Y Y F VT BRI E O
HIFHTHEIRELS>THDT VT = TH 5,

FHMBEIPVCOFYNT LY RAT, 7V F =2k kED
FEHE AN Lo TE S TR 120CE Tl E % _ BV CPVC IR
WA 2GR A B 2T FIFMMESH A Ay KD
3237 Y RORFITH BT A AW BEATFEAMT S AL CTfl
JAENTWw5b,

BARFT—ralen RHEHR - A RE: x4 s s %4 2%
AN EALAAD
i { P I
N ~ ks —
.[ =% ‘ = ; => " J
00TDO0 ,000,00000 000000 ZCVUZ0 00000 oUUBUDOoQ S— i 0000000
It__L‘ : = Il 5
BHAF—2a-Lak

8 REIF HEFEALIFAL X T L
Fig.8 FA system using Reversal Mixer

2.5 BRII Y

RATMATACE R O F 9T, HEIROBEASREOIE A 4
TIX oMo TBY RIS HA D —F—3IF LTS
TWh, MEROBRIOY 54 7 —F— 13K ITIR TR
DB THSTWLEEN O TEMH TER . ZIUITKT LT
BN RO G AR AT A2 5720, BN H g
I CED, T/ I F I 101K T IR AR ZE 72
IO T 5L TBYNIBAREAMESNLDTA Y
TF Y AELH EL, 2O == i E o TS, Fav
INBPO I EECTH B FEREELTUIE T M EOICEH M I
LM AL T b

)

-

T T,

RaMTTO

Ot )
I

KEIvrvhk

fekBR Y —5—

KePviryhk

MTI B = 4

9 BEIIX Y DSHAE
Fig.9 Cooling system of Horizontal mixer

10 EER/ZIRBEDOEEII X 4
Fig.10 Outside view of Horizontal mixer with opening the door

260 VAT AIXY

AR OF I F VLR I F el /s belzarei—ary
YA TOIFHT, MEAREGOE R —y—IF P Tz A3
BREWERAEIDY —5—3IF S THHTLHETH NSNS,
FR I IR L T B X R I R T Hid 5o v
7 OEEEA ] FER LI, HHl b=y —3IF ORI L T4E
DERDI—F—IF FEMAGHLE TR Ty 7TE2 [>T 5,

11 BESRIF LA —F-3IFHILBV AT LIF VLR
Fig.11 System mixer of Vertical heater mixer and Horizontal cooler mixer

Heen

MTI 3+ YO KO RHTNIZORENFRICDH S, DFNHERT
LILRL COEEDLYWNSWEISCCRIVLE S ON D, 72, B
G SR SRR G RO R 2O RE B AU TETE S
7ebZAh% 1 L THTEONL B A HAED REILMIIL E 2 50

RATEOFANIEfETFRT ZEAHR ., B CoFHI LA
FESEL COMERERIIE 2 57200, Fif - FRBRE AT L 725l
HEMESN, BAE T ANHEAR DL REDTH D, H T
TN—TTIEIM A DT A MEERRA L CEHIiC A2 T, 2=
IN—H )V 33 A ClE 30LER. 100LA%. 500LEE 0 3FiH, iz I+
P 15LAE 501K, BRI 583 3 9113 201 4%, 1001 B, A3
FCI3 400L B VRN O 051 O K ik I F 7 A MER A
LTWwb,

RN TR BN/ A oYL 52 1WA/ AN L INDR I P & YA ik 1)
HEHNLL, RE T ANCHEERT RO R AICIIFISHLVE
AL, GHLNADVALERDBERREFLFEREZLALT
WE2WEeE R D,

28 TSK ## 2011 no.15

TSK #%% 2011 no.15 29



30

5300 7M1

F—IUb R BB

Boulton Vibratory Machines

Abstract

Tsukishima Kikai Co., Ltd. (TSK) has been manufacturing Boulton Vibratory Machines
under license from William Boulton Ltd., a British company since 1965. “ BOULTON
VIBRO-ENERGY MILL” spread widely in the U.K. and Europe since 1953, and SWECO
played its parts in spreading these machines in the U.S.A.

Manufacturing of Boulton Vibratory Machines has been transferred from TSK to Tsuk-

ishima Machine Sales Co., Ltd., and now, Tsukishima Techno Machinery Co., Ltd. is manu-

facturing these machines.
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machines up to now.

Vibro-Energy Vibratory Machine includes types such as “ Vibrating Mill,” *“ Vibrating

Sieve,” “ Vibrating Polisher,” and “ Vibrating Mixer,” with sales record of more than 6000
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