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onwT kG 128 1976 75/83
9. LH=ZZ  BELEGAEEEIS0EBASCH
THRERE B 11T 1976 91/96
10. JLE 1 [HF] : BELR0LDh—EHY
ErTE LARFELE 1976-3HE 5157

T L

— B E =

<1975>

2. BEE : AREEERO [ZHEE] T3
EEHEEDTTRFT (Fo 1 EERFE)
KT 115 1975 143/148

Z #® 7 ARG REED

<1975>
26. B OB, AE EH: BRHAEOHTIYNFE
F—ABTEESEMYRCKT 2 EFED
ERLERE ERNEE (SIFXESEFETS)
4258 (F4138) 1975-1H 54/75
27, BER ERL  ARNERNOBBAEECET S PR —
—EHETNCHTHHERAELY 2H 85
1975 69/78
28 PRE=EE, WS W, PRRER, R M O
BEL : TEREHBROBEIFRCOWC KT
115 1975 87/96
29. HEEE - R EET AR ERE LY e
AORROHC ERERHE (AEEFHRYT
£)  5¥%1% (E%15E) 1975+ 12H 63/68

<1976>
30, FINEESE - 3 Be BEEMSRE
HEFMZE 7015 1976-1F 15/15
31, EIREESENERASETERLEER
FSOFESEMNEE AL S 1976+ 38
[H3ie HEHEMERRES  42/45]
[10A22- 239 MBI EH]
2. EERAEEESERS  SERENEREER
LR (RRAERA)  1976-3F (B4R 77p.)
M 1k #WEpE -4 (» 7p.)
3300, e AEREETR LOEME
BHE 115 1976 128/134
3. &HEE TR -] Kl sEE#EFeoL-
# T CEl 108 1976 157/161
35, FFER Laad, il & CFW]: s
L3 BEEOEERE—FHES MRS
DOFF EHEEEE (IFEEHTSE) 6&18
(E&18%) 1976117 56/70
36, ~38, HBEFEFE Neos 7.~9. £FE<p. 2>

HEHRFHNA
— | B

<1976>

12, FNEE, O RHEEEEEEE frEEhc
LT BRI 118 1976 139/153

13, FERE : BEEOHFRERE (1)  ZWl
108 1976 67/7T1

4. KUEARE : HREEOEREEE R i1 27 B
DOPEBRC>WT WK 8% 49/52



BERZANR
— @ENEFLXFL (CAI CMI)

<1975>
15. RE#H=:TETAC I 7»7/ 5 AV A DN
LEDERBICOWT ier 55 1975 17/33

<1976>

16. R 2, BUEX: FHBHENEFcET 3 7R
77 R%E 2R FK 115 1976
101/107

17. &Rl BrRnR: Ry v F-TrYa
7 &2 —IoWnWT JaA 12% 1976 33/39

18. BAERY, 4R B HE W BEHE M
R, 9if 75 EHEERROBAY AT A LHE
(3) H®E 8% 1976 71/76

— HFEAOAVE1—5—FB
(& - =H B

<1975>
15. BEFRE, MH % ARBRS XL OEERRRO
Ty A WY AT ARDONWT FHE 9% 1975

83/90
16. BT, RS BETHHERC L 2 REEA
FRERY AT ALOWTHE B 12% 197

18/21

<1976>

17. Ol IF, ¥HEEE, EH & FiEdh KA

B oo, B omE mEOX— AN B, FORSHE,
HEBRTR : EFHERET v sHE (3) —
ARBEOLIAEILONT  FR 118 1976
205/211

18. HEFER, MEBAT REFE4E: EFHERC
IBRELE I 88 1976 59/65

19. AIEZEM : ETHERC X 2 2ERFAFE O
< @B 128 1976 1/10

20. HhHmE, BE & JIEET: ARest s
LRtEv A7 A B1H) EiE 135 1976
67/78

<1975>
33. FHASR : TEREOHFRBL W TORER
%8 #xr 115 1975 125/133 :
M. MEFXETEESHMER  BEES 5T (RRT
FEBOFEF) 1976 (75p. £1%3)
CAiER =] )
RIS E B—BPEEFLI—FELT
BEEmEND  3/7
21287

<1975>

58. BEFHE, #TH % ARBRS X OEEREDO
T ANV AT ARONWT FHE 95 1975
83/90

59. FEERE : BEOARLCET HEEROBRESHT
EoWT  FE 218 1975 9/18

60. FEIEEME, HENERRES, EHIEE, UHHFA :E
U EERRBREECET A EREE—EIEEE
P2k A BB EORE ST 5% - it
(1) #HEWFRRAES 1975- 108 (45p.)

<1976>

6L I T, LESE EH B, #IEL KK

B oy, B BE - Fh 8, AA=WS,
EERTR BT RMET v 28 (3)
AR OB AT oW KR 115 1976
205/211

62, BEESLARS, EEEH : AROREOT IR
HzonwT KEE 9% 1976 100/109

63. i : HEESITIC X B AEHEBRCOWTD
g IRESRN L BEEREOES
TN 118 1976 1/5

64, JERFIE | EAHEHRLEOUTERL £ OB
BoEE & 108 1976 1/24
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E & @& &

<1975>
55. MJIE=, BBTE: S+ VXA L FEDAE
- BERE () HIEREL oW T

RBARER 2% 1975 43/57

56. Lig#— (M) : 2RHEERCKTHEL
OMES (F) E&EHE 114% 1975-12A8
59/64

57. WAER : FREHKOBNELE KT 115
1975 1/10

58. FHE —, MRS : BEOEFBREOWT
BE 9E 1975 91/97

<1976> -

59. ® B EEFEEOTROKE (BE) T
B smawr k5 128 197 98/104

60. =AKHE [KE 1 : 2BHRFRICHT2RAE
BN —FE TR 8E2¥F 1976 202/218
61. EEARTHE, HMUERK : RRICET 5 KEREID
WTOELE (1) ®BIL 115 1976
155/161

62. KESHE, FLKRER : BEREOPEBITOWT
—FESOREKN EEN) BiEOEE BE
118 1976 159/166

E & # &
— ENHETFEY
<1975>
16. JLAER, RILE— : BREEEOFRRETE
BE—ZIFHOTEE RE 114345
1975 135/150
<1976>
17. |UTEHEE, RE$E—, UE TF : FIRO 0EHic
B T (#28) —FIRO-B Ik B4y 5 —
BEEFOMNABRTEIE v o » —FiEERO AR
RS ERE 1085 1976 67/77
18. AERsE—, ULEH, UK F:FRTKT B2
5 7ER (BER) OBRIMEES BRE
108 1976 79/95

E &£ ® =

— & B
<1975>
15. |l b : TEESEREORIREAZE ITX%
HBE 23%1%5 1975 57/59

<1976>

16. BAY 74—+ eV x —F/ER  BABIES B
REFEROERRAFAE—RERA BE)Y
sr—bevx—H 1976 -3 (145 p.)

E % F R

oLy

<1975>

49. LE=E= (BE]  BEEELhoh THEEL
h 358 1975-11F 5/6

50. ~<xARER (& KRBT : chhboEH
BEEXEL S (AATERTHAEBEERAS—
—£HE) T2HE 23%15 1975 39/56

51. AHRE : TEESOHEEFRBICOWTORER
% #w 118 1975 125/133

52. SHEARK : FEOEENEEICOWT FHAE
1% 1975 137/139

<1976>

53. B Je— [ : BEHFOHREC - T
TI#HMEXD 365 1976-1F 6/8

54. WETAWE - BEAEEANAIGRESE (20 2)
HH 128 1976 1/20

55. M IE: BEEMERCRT 35V + 25 AK
EoFE N K¥EEFER - FERE 25%%3
W 1976-1A 121/133

56. 1 1 [MF] : BELRKOLOZ—EEY
il LARFELEE 1976 - 3AE  51/57

58. SLILIZEHE : AR OMES HAEHESH
FE - HE#R AR =2~A 8% 1976-38

59. E FEES: BB SN OBEHEFORE NS (&%
% PIERTREORS ML) Bt AR
1976 - 48 23/31

60. BIER [RR] : BEEEFELEL 5 TEHF
23% 25 1976-4F 8/13

61. BPsm— : 2 » TEEHF —ERERL,
BHbmtl EBR- -BSEBETHEN LY BAREF
B 1976 - 68521

62. FEM IE: BEHEMEREMOLR HFia
e 314 1976-9F3 95/105

63. THErAES : BIFEEE L EEBEFOEE—R
BHE (B I¥EE) ovEnb IDE 1745
1976 - 129 49/54



— BREBERE

<1975>

12. AR  BEEEEHT OFREDOERIToV-T
DEIFHE——FRBNETR (X0 1) b
5% 1975 45/55

— EREEHT

<1976

19, RS ERTITERS, BREEFHL K
B—f—mEOMIFE £HERBEBRATGST
1976 - 37
4% ihmeatase  319/339]

HEBRAERSLLE

<1975>
11, EEEH, BARERE, EFEE, WHFEA:E
TEERREZECBET I ENAE —E RS
EfYRARERE A EONEET A9 - 88
(1) HEWEEREFAEST 1975-100  45p)
12, B - BEHEFRESEHERS - AAMREF ~
<~/ - REYER  BEEMERoRETRNA L ET
FEE2WT (E2H)  1975-127  (28p.)
[No. 7: &4 A (bREEL) ©OI;ITH]

<1976>

13. E5 - AR FREENERS - EEHHIEE
ZAERLEARE—SEEF ORI EO -
BT HEFMERHAT 1976-50  (81p.)

14. BEEYRETFAREETS  eTEMTERE
FEROHZIT DT ¥k 1976-TH7H

15, XIERERR  BEEMERRE LR Uk
HEHERTANDO —BEHRETIESTOWT (B
) 1976 - TH2TH kiksonss

BE BEFRERLEOEEESH

16. EA#BANY 2EESHEMEREBREMASTH

EBL REOE BE—K) 1976-83 (%6p.)

I 2 HAF REKBE-—
[ CED2) 2Tk o [HEHERI ]

11

<1974>

1. FEETEHTHS - I2EHFREE-ERS: »
V&a ¥ AT ATEERE FRIEEHEES -
e 378 1974-8H 27/49

<1975>
2. B EX: —REATEHRW K¥RE BBX
FREHEFEH R F~) HF3IE 197537
20/36
Im reEfMEndl —&Ey
1. IHEFOBE ]

3. EKEHE MEEeLEYRE 1975-34
HILAEHE ST
(M HAEwRFEOCLES
#1028 IHH—TERREOAFER
(748 - RBAEE, {LER—) 337/354]

4, Ee (BBRET, A=, EFRE Nk
B, BMERE, Te  EEIER) - TH¥RHCHE
ThHHHE EBETEEH2EE 8%5F 1975 -5
B 482/493

5. MEE—: TERAZHAOERLER IDE
1588 197558 12/15

6, HEE=: REOPOTRER (L¥IF
30% 545 1975-58 246/248

7. BETE=: REOETFEHAFCETLER
EETE 29%7% 1975 -7H 354/356

8. Rifr W:mAfckiaTEEE BIHIEHR
HifL - g8 385 1975-8H 9/15

(R4E5 A238, #23EBSEEREES)

9. INZE : BEEFOERLFE RERT /-
b (BEREREHETRR 2 —~) 208 1975
<108 65/74 [£3W (974EE) (MR AES]
FiEEE  RFORRLED T v F]

10. EZEEE ALY - TELER oMY
(mmfoEfigy 1% 1.) IDE 163%
1975 - 118 37/39

11, A — M AR - OFfY (SR
DEFEE IxH 2.) IDE 1635

1975- 115 40/44

<1976>>

12, FEmfe—  FFELBIFEE% IDE 165%
1976 -18 5/11 [« REOHFEE]
13. EFEE  bEEOTE—BRMCHELLR
#~ IDE 1655 1976-1H 63/68

14. BEFEES: XEE IDE 1662 1976.2-38 2/4
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15. EBFEE  bRAEOKFIC I B THLCDNT
AA&BEaLE 15%25 1976 -28

119/123 ;
[TEHH 223%28 HE]

16. #BEHEL : THNREORRE w<5% (BH
TEEHE) 197648 2/6

17. BHESR : SBROTHEEORE TEHT
23% 28 1976-48 3/7
[BAGIZ2 A 6 B, METEEEHS HBEES]

18, THEREHE: » )% =7 ACET A EERE T2
HE 23%2F 1976-4H 14/20
(e EE TR EE37TE 1974- 88 27/49&W]

19. HIUTEAED : BIEEREE~ORE (5% Al
BWEEORSE,D) B AM 1976 - 47
32/39

20. |LIBHEREE « BRROEE L EEHIEDOS BN
SRR By 2859 1976- 48 30/38

2. B K:WETEOTTH B LEH
1976+ 65 15/22

22, mill 7 : BAORSESHOMEA IS
11918 1976 -8H 26/31

23, |IHEEE : B LTS BNEERE 108
1976 - 88 1/10

24 hak E: Eihee LENRE BIVEEH
% 108 1976-8H 11/17

25. FREEIE : BREEREOS ANEE—EFA
BOEME (5) GULAFHTOREAMEG)
HEH 3345 1976-9F 118/130

26. HEIEE: “RH%” BRCoWT #H 9%
1976 11/20

AERHNERE

1. MBERERAFR - REEHECHT 5 58H
Erowt IDE 1725 1976-98 5/11

2. WHFES : FIRAYE  BEA - BTRIENTR
# IDE 172% 1976-9A 11/15

3. MRRE : RERFREAFRLC 2\ T—%0
B4 L= IDE 1725 1976- 98 19/23

4. BHEEH  rENEBX TEREGKFR O -

< IDE 172% 1976-9R 31/36
5. A=tV «Re275—7 (FIRERF) : AF¥E
e 7 2y aF LAY —N—BEBERBOBK
25 IDE 1728 1976-9H 36/41
6. HERV 70— bV &~ RERETEZORBE
IDE 1728 1976-9F 42/46

TEEBEHRETOREILCDNT

<1974>

11. XHEBELFERRF : BEEROBEET L1
DABD EEEE 245115 HERHET 1974-11
A MEJ 5689 (357p.)

<1975>

12. xR E: BEREFORINHELX L H#AT
Bh— “HIRHIRA SRR #H  BREE
W 7E 1975-18 1/11

13. B IEH: BEEFORT(ELBBROLDIT—
B [FitckBatll ~08EH  BfiEEmsE
7% 1975-183 12/24

4. PEER: BEREERI(CORE BNEEWE
78 1975-18 25/27

15. EREBEMEIR - ERBERETONE HEH
BRE) 1975-278 ELUEH  (264p.)

28 ERBERTRE~OEEER

M HERNATERR: TEREOHRELE

BEIHTE—ETRehLE GE: H

BEER) 138/155

V ABMISELEER: = v VvOLfE -

v EEHRLETAERBEERE GE

: KIERA—) 156/185

16. MEXEEEFRAEHE: # )+ 7 afRO
BE—H V¥ a7 ARRCETAERE I 57—
&& (MEJ 6874) 1975-2H°

BI3E FH15PeBE (V327 aHRE

FRER
3. YEEE LBEHEORE 34/41
TREN  HRER
5. EEI—3a (2): JISC 7)

FRERIRED : TEBEHE L RFEHBORE
138/148

17. ARSE : 5 - AR EBEF—EEEEBEOZE(L
AERDTHB0 GREETRE 8) F—E&
#F] 197568

H1E BEEEFOHRE  23/76

18. (EEskS) BEHET, w9t =, BFEXR, KHE
EE [AL] . BREEONET 55E LEA
WAKERE 14£ 1975-118 6/33

19. &K R:ICENLEBR~OKYT BEELE
25%128 1975-12F 3/9

2. BlE—2: ZEREBY 5 EERT 25%12
£ 1975-128 10/12



<1976>

21. BERG : TEBEEORMELEE EREFE
26%1%8 1976-17 13/17

22. R TR ERERITFE S ORELFEHORE]
DESEF2HCHLNIHERBOETORIIC
DT EERE 2828 1976-1F 59/61

23. kxR E: BEEROMEL CHARE &l
BEWE 9% 1976-18 47/55

24, RARER : TEEREE ((HERBRRAEE) oBR

B LagomE RABWEARE T9E 687F
1976 - 28 127/131

5. xR E: BEEROAERBOBIZOWT
(B HE 3275 1976-3H 54/80
D) #E 328E 1976- 48 84/92

26. M EIEE [3B%E], BREER, K E® B/
—E, NRER, £aR E, BER— BEHEA
VAT Y A - SHEET S BEHER] OB
& [BAEMEE] HKNEE 2855 1976-4A
2/29

27. FREBEA : BEHBE 2D SHRE - Heom
—ZD3, AFRRVEST EFEKT 26545
1976 - 48 3/8

28. hRFERERFTERS - HEFEHERE &

E4e40) BEHER 334-5% 1976-5-68
I &% 6. &k 93/106
I %% 5. TEKFOHEHRE 208/212

29, SETEESEREGS : TEBEREFERCD
WTORE (ERBGIE3H) EEEF 26%5%5
1976- 58 46/50 '

30. BEZKHEORBECHETIERS  BEEHCKT
LBEZFORBC T ®E) RERS
(FBABI4ES A21H) EEHE 1976-65
2/33 [AXD%. FEkEERETICiABE
1~18% Ixis]

3. AMEBELEER : BSERCRT RESE
DHECONT EEHE 26578 ERHEH
1976 - 68 ME]J 5710 (217p.)

32. XEFIH : TEERCET 2 EMEBEOESR
BisE 2875 1976-68 47/52

33. KEEX : SBOBMEFIVHIE D RED
(kD 1) TEHEEDR (EHMHEK) 1255
1976 - 58 1/4
(F02) [FEE 1268 1976-7H 1/3

34, BE BEKFOHBECETSRRELATECOL
T EEKE 26%9% 1976-8H

FIE % BRESROFNME £ESHT 16/20

13

EREN : FEHBFOBEND (BR) 21/25
BE 8% EAE ORI T (RE)

26/30
35. FHRBER : BEEMEOS BNRE—EEN
AOFEME (5) GRBEXEBOEKMESG)

HE 3345 1976- 983 118/130

35. FRREMERES : BESRIC T B ¥R DT
EXEHE 264105 1976-98 3/7

36. BIE—Z : BEHEFOHELOWT &E) E
BLTHHCET AL TE—F L LTIED
MEND EERHEE 26%10%5 1976- 98 8/13

37. MAER : BEEERUCEMBEORE B4
H 26%108 1976- 98 14/20

38. TR &: TROBLTCoOWT EEXE
26%11% 1976 - 108 17/21

39. MEEH= : BMEBROLEIIMEE TS BEER
F 26%118 1976 - 108 22/26

40. FERBEKES : G hhdo B BEBRIVEE OB ki
DWT (MEER) E¥EHE 265125 1976 -
115 3/8

41. BE—5 7D % EREGEB T OWT
EXHE 264125 1976-118 9/13

<1973 - 1974 EE> .

2. ~x i (TR BREZN) : TEHFLE
BNE (HATEEHEHAFE0EERAES—ER)
THEE 20%2% 1973-38 6/14

43. B 5 ERHERICET 5 SO R OWT
PEREER 3045 1973-98 42/43

4. B0 & TEEFCRT 5 AREE —%Es
BowmEcHELT (6) EXEZT 24%9F
1974 - 98 11/17

6. 2ETERSIREDSR 5 ITEES¥R
BEORMIVHECLAEh TEHET 10%
57-58% 1974 - 9-108

— & W& B EEI- e

<1973>
1. XEAHZ : BINER—TRTORAEE» LD
HR—PHEERBROOTHREEEEYM > FH
HEE TE 1973-38 130/134
<1975>
2. B B AL iEENERYLT
(B 4L - 980F)
CrEme il T S > FEE & ]
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<1976>

3. E—: EHENEEFTORERR —ERIDM
EREEE (BE : ERTEFOTH N D)
L AR 1976 - 48 14/21

4. XEBZ : BiFEROPT—EREEICLT
BARDO#HEL6 (HEADEKFITREEZRE - R
BICEMET)  1976-5F 166/184

5. BMTEE : [BRIEAE~r Ry PRIV HTH
7 5 Tl — BRI In » T gz IRz J IS ER A v
W, BHBOEEE  OUOW 1976-5F 46/52

B & & wm&HSE

<1974>

1. BREEWRE  REEHRET LBAREEORE
BE BROZBRET 1974-48 220 p.

2. ZEEER : 3ORBA - BRI BT B4 BMEE
# (ALEE WD 149/168

<1975>

3. MEHFRE WV 1 v OREERMEETHR (1)
EIREE 278% 197598 48/52

4. WEHHEE : /WAL Y ORAENRBEETR (2)

| — AT AOHABINEER EEE 2818
1975- 128 60/63

5 SREH: vETORGENEET (EHor v+
27 ACBTHBE - FEHOBE) GAREWHRE
14 1975-108 74/85

6. RERZ=: » "7t - >Fv=viekds [HEE
EENIHOEE] OBR (ReEmEEo B
HBEELFHOES) (1)  BABETRE
14 1975-10F 131/139
(2) F2% 1976-378 133/142 =

<1976>

7. BAEBREEREE I~ V= BT
HEMBE XNEEHNE 95 1976- 18
11/23

8. EaRE—: BEBINEE L BEEE— 1Y
REFNEOBELERE BENEETWE 95
1976 - 173 24/33

9. FREHZRIE : WV A v OIRABEM#BER (3)

7I3VF1V 19V OREENBER
BRIiFEE 2835 1976- 28 43/47

10. FRHERIE (Fi&E : RRED) : BAEOEMHK
F—HEM YD (FBURESCETIE AL
HPIE)  HRNEE 284% 197638 57/62

1.4 &

<1976>

L RERER: BROEHES&E IDE 1695
1976 - 6% 5/12

— 27 3 v X

<1976>
1. FHEEE : 77 v ARKT 55k - BEHEOS
EOBE KTEEWHE 105 197685
35/48

2. EEESR: 77V AOBNESHE #HEe 135
1976 119/138

— 4 ¥ Y 2

<1974>
1. EH¥H: £ %9 2p POLYTECHNIC ot
T fiZz 11% 1974 211/218

—7 * U A

<1975>
1. AR—: BEERHELBEEE—HY 3
BEERMEAMEOERELTOT 2 Y v EE
LIRAEEFREEORE RAHEWRE 85
1975-8H 13/45
(1951 KBBED KRR R [HBEH] w3
HEANERE LT]

2. {if B:7AVATDF% VT « =Falr—v
sY—XVF¥a2F AOBTORELFEDOMES
BES-T (BROAYF 27 2B HHE-
FEOBE) BAVEWE 1% 1975- 108

86/103

<1976>
3. HFRERE: 72 ) 3 ERECBT 5 TEHBTRL
DFE ENEEWR 9% 1976-18 1/10



<1976>

4. KBS [EF]: T#EgE ook B1E
IDE 1692 1976 - 67 68/76
(E2E) 1708 1976-7H 68/75
(= [ 1718 1976-8H 58/62
[MIT’s Center for Policy Alternatives: Future
Directions for Engineering Education, ASEE,
1975 ©EF]

5. 8B BR  EAEOHFORREBE—EN
HOHFORLC T 197697 &F:dgb
¥
(3% HM2H HENE - TR BT HHE

1. F#2 V7 +=Fab—varv 206/214]

6. BEMZ : 7AYHORFEFOET BEH

95 1976 33/38

<RERTWESETE >

@ EFEHFAZ: »—-F¥-EEEETERE—F0
¥HIFMm IDE #Eys 484 1976-7H
BE#HTFHSY  (P4p.  400FD

v —Fv -t ey RKE - ESAHILE R
SORFE (up ZEH) 1976 T AEREH AT
000

—®B F 1 Y

<1975>
8. HAF— B YOBERE—E_OHEED
B OEAEEWE 14 1975-107 226/232

—® k4
(~TREEREE) OF)

<1976

1. FREFEE (E#E REED  HAROEmE
HF—HEFA v ERLIE  (EMURESERE LS
Rl HEE 2849 1976-37 57/62

<1676>
3. EVRE, ERE= ASEEESTCL5E
HEW U 85 1976 144/152

15

BHHEEHR - TOM

<1975>

7. BEIH: =17 -0HFE BE 1N%3-45
1975 151/163

48. RFHEE BT L AT —HEEFN AR TR
DFERZ FHE 105 1975 83/91

0. HA B [RE] : AhREHORT RR
7%6% 1975-68

50. BYIBAHL : ~A To #—DEHHE (£0 1)
FE 215 1975 1/8

51. MR % SWHEOEKEY HE 95

52. IR H:=WEEONTEE ®WE 9%

<1976>

53. {RR{RF : Experience & [ DIz TET
— B R i+—| KR ZMEELE A9
128 1976 75/93

54, FREER : FLEOBRHFRCOV-T KE
115 1976 86/103

55. FefrEk : HEOFFOELLEYE (£03)
—BAEE B 105 1976 103/114

56, HEEEHE : ERIHET Hs 68 1976
55/65

B7. Hafl #A:2xxryF -0 NHHRHE—
DORE KRR 108 1976 103/109

<IEWRMAEHREF p. 7 BE>

94. HFREHMgE, HHEN  FESEC RT3 HERLE
BEOBEREETFHEREOEMCOWT B
8% 1976 41/48

05. #*H @& BBSER: vV E s I AF oy h—
OFEfE BE 125 1976 15/18

96. FFEM N5 WEERIT, feiEMi—c REREEET
HERECTEER R OWT B 118 1976
49/55

97. £iEi— FEBH—M:Avs—F0F,7 -
PLAN @@ 114 1976 61/64

98. MEFE. ZEEFR: ETHRREOTE - 58
(5514 WEF4B R~ IEFB0ERE) &H 9%
1976 77/82
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BEEEDRHD, HAVE, HBEHRECLS

ZEHE-sEEHFEE ER

A X F 2
= &
KRFR (RR) i

R A FEFER

TR RER), B
' (D), |W= (he

BT EP R
# EfT (R
& Ef (B
& EfT (B
B (AR

ERATHRNTR SR
HEE 1§ @ i

REBE (BT

# & 8 2
AR (HETS)

B (T 4

WAERE (MR
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A Survey of Faculty Research
in the Field of Environment and Health

A Bibliography of Technological College (Kosen) Education
—— Appendix Two —

® — % M R

Ichiro Todoroki & Tomoya Tanamachi

“It is with this background that CERI would like to assemble some significant examples
where links between higher education and the local/regional community have been created.
By local/regional community is meant either metropolis, sectors of metropolis, medium
sized towns, suburban areas or provinces according to the geographical, demographical,
and socio-economic characteristics. An indepth analysis of theses links would then be
undertaken, focusing on the following themes:

- the utilization of resources (human and scientific) of the institutions of higher

education by the community;

- the utilization of resources (human and scientific) of the community by the institu-

tions of higher education;

- the consequence of this interrelationship on the organisation of curricula, teaching

25

methods, and institutional structures of higher education.”
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A System of the Book Management in the Library

In this paper, a system of the book management is studied as a computer-aided
conduct in the work of business. A system that finds the classified total of the book

on loan to the extension library and tabulates it by an electronic digital computer is

proposed in especial. It is the main structure of this system that makes a statistical

table of the book on loan by the lineprinter’s output in an electronic digital computer,

after inputting the data by card-base and managing some works of the sorting, the

verification and the totalization. In the rationalization and the expedition for the business

of the book management, the trial of this system has brought on the satisfactory results.

Iwao YAMASHITA, Yoshimi MIYAGAWA
and Kaoru KANEKO
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MOVE NENGATUPI TO NEN=DATE (HIZUKE=M]SS),
MOVE KA TO XA=DATE (HIZUKE=MISS).
GO TO YOMU.
GATUKA=M]SS.
COMPUTE GATUKA=GO = GATUKA=GO + 1.
MOVE NENGATUPI TO NEN=GATUKA (GATUKA«GO)»
MOVE KA TO KA=GATUKA (GATUKA=GO).
TATElL.
MOVE TATESEN=1 -TO JUNKO=DATA,
WRITE JUNKO=-RECORD AFTER O,
TATE2.
MOVE TATESEN=2 TO JUNKO=DATA.
WRITE JUNKO=RECORD AFTER Q.
OWARI .
MOVE MIDAS[=2 TO JUNKO=DATA,
WRITE JUNKO=-RECORD AFTER Q.
MOVE SPACE TO JUNKO=DATA,
WRITE JUNKO-RECORD AFTER 20,
MOVE HIZUXE=M1SS TO LP=-HIZUKE=MISS,
MOVE DATE=M1SS=RAN TO JUNKO=DATA.
WRITE JUNKO=RECORD AFTER'1l.
MOVE GATUKA=GO  TO LP=GATUKA=GO.
MOVE GATUKA=MISS~RAN TO JUNKO=DATA,
WRITE JUNKO=RECORD AFTER 1.
MOVE KEISAN=COUNT  TO LP=KEISAN-COUNT,
MOVE KEISAN=COUNT=RAN TO JUNKO=DATA.
WRITE JUNKO=-RECORD AFTER 1.
CLOSE MOMOE=FILE JUNKO=FILE,
STOP RUN.
ENDCOBOL.
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Some Problems concerning the Dual Symbolic Classification

I have been studying ‘‘ritual reversal” under the influence of Durkheim’s theory and
Maus’s on the primitive classification and of Hertz’s insight into the religious polarity.
Those three have also much contributed to the development of anthropology, and, above
all, have given an immeasurable theoretical influence on the English social anthropologists,
some of whom have tackled the problem of the dual symbolic classification.

This paper is to investigate their methodological premises, especially Needham’s

analytical points of view on that matter.

For he has most positively insisted on the op-

positional analysis, and I have also applied the kind of analysis to an interpretation of
“ritual reversal”. With this, I hope, certain points on the dual symbolic classification
and the ritual reversal could be much more clarified.

23

LR ETHEEDOH I EPOE Liehd [
WEEAL ] (ritual reversal) ORE R Rk Tl
DL, bBHEEDTACH L U2 TR, £
D X3 EATENBEIRTWAAY, IHLRIXED X
S5TfThADEVEIAYREETHRAEETREFICD
BRAIRTWS, fTA VA TIELOBHC KT 5
[t (license), BB 7c4TE)] (obscenity), B |
(transvestism), [ &EEEE]] (role reversal) 7n¥'%
BRILERN, ThE L THEELbR X > TEdR, B
EINTWD, 2D X5 IDERITSL S UM
BCEZINTHVONRTE LD TLite @
Z DBEFNZBNTE, &5\ 5 BRTER reversal
EEVSZ0ONLTLIBPETIRVE EHB00 &
D X 5 I ‘teversal’ O BAE~OERICHES
NAHDTHB, LL, ThbHbDERIIKBIC K
] BarBERTHC &, R ) ERCTTEETH
DERVBLDZEERMIIRIEL DO THEY, BELE
FETRE UL, H5WE [$85E] (prescription) X
BT LD, WhIEBHN T AL, e
HATHEEIND L\WS Z EREEORS v P ERULL
Twbe THbbBILMEM LI, BEEETIIET
LR T AITAMMRILNBE LRI, #D5
NicHTHHDOERE, TORKRTIFANMILHERT
bBo L AR EDERF, BB RREC 2
2bbT, FIR—E L MEOREN S 5D Tkl

Masaya Yasumoto

WHETRIRLIFH TS, AL D X5 e E
SOFKY, BEO LD LRI ZER DO H T
BRLTE D ThHB, Ldis TAXDTEERE
5THVADEEC X - CHMBLL S 25,
& TERAL] & LTERT50ThD. 2OHA, RS
NBEBOEHE XD B THREEN Teversal’ T X 5
TEARALTVIS EvEnt, BERELRY, D
HCEGHETIe > TERD TS S,

LREL B BROSTCEWTHEE LR
% ERLERE, FBLBONIEHEL DL
k., FOSHNL R34 #i] (oppositional analysis)
ZAbieHigve T LTZORIAHH I b REHIT
Thh T30, TREE =] (dual symbolic
classification, symbolic dualism) 1ZB53 5545
Thho LIh - THESIC B TobTe 5 5ER
EOMBEARNHECL 5 E Y, SENTHRC
DWTHTHZ LI X - THEC LV,

iE
1) #4758, 1975, [TRELAEGA I Ea oWl liE

PER) (MR EXERA LA TRAETZ SR/ L

4] 55348F, pp.246-66. (inds, FLD ‘reversal’ H

KO TR\ D OWTUL,

HEE. 1973, TREBBER & ERLOwE] [G%F

#] O 3248, pp.125-149 5 [/, 1974, [&LivEs

prizoWT TEFFHR] 55338, pp. 77-103% 28
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Die politische Struktur des aufgeklirten
Absolutismus in der Habsburg-Monarchie.

—— Um die Reform des Kaisers Joseph II. —

(Erster Teil)
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Scholastic Record Processing Program At Ariake Technical Colleg

A report on a scholastic record processing program centering on the tabulation of records

by class group at Ariake Technical College.
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Actual Conditions of Health and Physical
Education Hours and Teachers
Since the problem of increasing the staff of -health and physical education has not
yet been settled after five years of discussion at the research meeting of Kosen Physical

Education Association, the curricula are gathered from each kosen, the actual conditions
of the staff are got hold of, and they are tentatively arranged.

Masaaki Teramoto
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An Investigation of How Conscious National Koser
Students Are of their Athletic Club Activities

With what consiousness students are carrying on their athletic club activities is in

vestigated and compared with our guidance for their school club activites.

Masaaki Teramoto Hajime Nitahara Kunishige Tsukamoto
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The Economic Design of Z Control Charts with Combined Use of Runs

In this paper, we introduce the combined use of runs in Z control charts, and evaluate
the optimum values of the sample size, the interval between samples and the control limits
that will yield minimum average loss-cost. Comparison is made between the results given

in Geol, Jain and Wu [2] and our optimum values.
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ENERGY INEQUALITY OF WAVE EQUATION By
FINITE ELEMENT SCHEME

by

Makoto Araki
(Received 14 th September, 1976)

Our goal in this paper is to show exclusively that Energy inequality of wave equation does hold by
finite element scheme. In fact, according to the theory of partial differential equation, such estimation is
clear. But it is not clear that the inequality does hold by finite element scheme too. We propose to
concider this problem.

1. Introduction and Preparations

The problem considered in this paper is [Formulation 1]

0% __
(1.1) W—Au on [0, T]xR

(1.2) some suitable initial and boundary conditions.

(1.3) 2 is a bounded polygonal region in R2.

Now, we make progress into the discrete formulation of problem 1. We subdivide the region into
triangles which no vertex of one triangle lies along the edge of another, and number 1~ 7z on the vertex
of triangles. Let ¢;(z,y) be the piecewise liner function which equals 1 at j—th vertex and zero at all
other vertexs. As usual, the interverval [O,T7] is divided into equal pieces of length 4¢=T/N by the
points z=id?, i=0,1, ---N. The following notations and convention will be used.

”n
Vi=vi (iAty .z,y) = Z Vji ¢j(x!y)y i=1, "’7N
i=1
DiVi=(Vi—Vi-1)/4t, i=1, -, N.
D,Vi=(Vi+1-V?%) /4t,i=0.1, +-, N—1.
@ o) =, w dedy. =V T .

aV v
an— — . ayV= —55—-

[LEMMA 1] If we take the edges of triangle in £ short, we have following estimations.

1.4 IlaxViIIS 2 vy, ]la,,Vills llV"'ll i=0,1, -+, N.

where constants % and h are depending only on the length of edges of triangle-elements.
PROFF. We make several reductions to simple case. The first step. We assume that z (z,y)=
az + by -+ c is a linear function on right-angled triangle ¢ which three edges are on y=0,z=~%,y="h/k,

respectively, where £>0, and 2> 0.
Then we have

je wrdzdy— —1—a2hk3+hk (_ 2t 1 b2h2+—abhk+ 1 bch+——cak)

Se (0zu)2 dzdy= —;— a?hk.



90

Hence, if h and k are sufficiently small, we have
2 1 .2 2
j @ dzdy =L & S (022)? dzdy.
e 2 3
In the same way, we have
2 1., 2
S u? dzdy =—- K 5 (8yu)? dzdy.
e 6 e

The second step. On a triangle e, taking a perpendicular from one vertex to the opposite edge, we
have two right-angled triangles ¢* and e**. The length of edges of that triangles are like such illustration.

where E¥¥>E¥

\k** /\k*/
From the first step, we have
[ pu dedy =L ee | | @) dzay
e¥ - 2 ek N ’
§ oy 22 dzdy= 1 w2 [ (0,002 dad
ok V=3 w0 >
Since e=e* Je*¥, and k*<<k*¥, we have,
S u? dzdy g% B S (8zu)? dzdy.
e e
In the same way, we have
je w2 dzdy g% B2 L (0y)? dzdy.

The third step. We assume that u=u(z,y) is a piecewise linear function on £, which is linear on
each triangle part ¢, Since £ is composed of triangle parts {e}, we have

2 f— 2
SQ w* dzdy =3} jeu dzdy

min {£¥%} 2
z D 5 Se(a,u) dzdy

= % 50 (0zu4)? dzdy, where k=min {¥*}.
In the same way, we have

sg w2 dzxdy = —’(';—2- Sﬂ (8yn)? dzdy, where h=min {h}.

Hence Lemma 1 was to be schown.

2. Discrete problem and estimation

The finite element approximation is determined with the next problem.
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[Formulation 2]
For each i, i=(, 1, «<+, N,

(2.1)  (DeDiV%,05) + 82V, 8205) + (8, V%, 8y0?) =0,
Sor all trial functions @j:j=1, <+, n.
This Formulation is a discrete Formulation of Formulation 1.

[THEOREM 1] When we use a finite element scheme Formulation 2, to solue the problem 1, if we subdivide
the region £ and interval [0, 7] sufficiently small, we have such estimation that

(2.2) ||DsVEH|2+|[8,VEH2+ [0, Vit 2Zconst (initial dates),

where the constant depends on the subdvision of region 2.

PROFF. Since (D;+Dr)V? can be expressed as a liner combination of trial function ¢j, j=1, ++-, n.,

from problem 2, we have

(2.3) D;DiV?, (Dy+Di) V) + (8zV?, (D +Di) 8:V?) +(8,VE, (D, +Ds)d,V¢)=0,
i=0,1,---, N.

By the way, we notice that

D,DiVi=(DfVi+1—DsV?) /4t
(D1+Ds) Vi (Vi1 —Vi-1) / 4¢=D§Vi+1+ D VY.

Estimation of the first term of (2.3),

(DDiV, (D;+Di) Vi) = (DfVi+1—DiVt, DiVi+14+ DiV?) / At
=(||DsVi+1|[2—||DsV?|2) / 42
=Di||DsVi+]j2.

Estimation of the second term of (2.3),

(8:V?, (Dy+D5)8; Vi) = (8;V?¢, 8, Vi+1—5,Vi-1)/ 4z
={(8;VH1, §,Vitl—,Vi+145,V?)
—(0zV?,0,Vi—3,Vi+3,Vi-1}
={lla=v*+j2— |2z V|2
— (8zVH1, 3, Vi+1—g, V1)

+ (aa:Viy 3;,;Vi - axvi—l)}
=Dz{||p:V*+l2
— (an’:“, azvi+1_ 3;Vi)}

In the same way, we have estimation of the third term of ((2.3)
(8yV?, (Dy+Di) 9y V) =Di{||o,Vi+l||2— (3, Vi+1, 5, Vi+1-5Vi)}
Hence, we have estimate of formation (2.3)

(2.4)  Dr{lDeVHR+]|0;V i+ (19, V|2
— (8,V+1, 5, Vi+1—5, V) — (6yVi+1, 61,Vi+1-6Vi)} =0.
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If we donote

(2.5)  Esn=||DeViH|[2|[8,Vi+llj2 48, ViH[[2— (3,Vi+l, 0, Vi+1—a,VE) — (8, V41, 5, Vi+1—5, V%),

we have
(2. 6) E0=E1= A '=EN-

By the way, using Schwartz’ inequality and estimations (1.4) of [LEMMA 17, we have the estimation
of last two terms in formulation (2.5),

(82VP41, 8, VEit1—,VE) 4 (8,V4L, §,Vi+1—5, V)

oV |lozV*+1 -8,V "Il+|layV"+lll lloyVi+i—a, Ve[|

= V2 o ven—vi | + L8

= YZ (ovtssfp+ adDivinile) + L€ ‘/6

€ lloyviraf Ivis—ve|

oy Vi1l + 4| DeVE+|2).

Therefore, from this estimation and formulation (2.5), (2.6), we have such estimation
(2.7) Ey=Ein

> (1— VZ g 12,? t) D&z

+(1— At) lla:Ve+1je

+ (1— V6 42) |lo Vit

> (1—%2_ di— ‘gf 4t) (|DFVi+f

+Hla=Vir2+ 1o, VE|2).

Here, if we take At sufficiently small such that (1—% At—ﬁ- At) >0, we have such
energy estimation
2.8) IID?V”IIIZ+|lf7r"i”lll"’+llaa/Vi“ll2
V2 V6 .
< (1-YZ a-Y5 "By, i=0,1,-.,N.

This formulation shows that the energy of wave equation at 4#, i=0.1,---, N, is not larger than the

initial energy multiplied by a constant. Therefore, we can get our goal.
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Preparation of Phosphoric Acid Type Cation
Exchanger from Bead-Shaped Poly(vinyl alcohol)

Abstract

Bead-shaped poly(vinyl alcohol) was prepared from poly(vinyl acetate) beads by a
special saponification method. A phosphorylated cation exchanger was prepared by allowing

the beads to react with phosphoric acid-urea.

The cation exchange capacity and the degree of swelling of phosphorylated cation
exchangers are approximately 1.5~3.4 meq/g and 5~11 ml/g respectively.

1 ¥

BHER FimRROR YV E=A7ra— (LT
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AP RRE LD EELNILDTThHB. &
Ei4 ) B Y = AV BRIRKEL T2 DB LT Cr v (b
Thziicxy, PVARREFEZARL, chzBEk
ELTY vB-REETY vEB= A7 VEERR T
ZOFER I 7+ v TR E 1.5~3. 4 meq/g #ETH
Y VERA A v RAY AR T A LN TE O TH
E+bo

il

2 £ BR FH &%

2.1 PVA BRRNFOERGE?
Ax~EfilavFVvYy—D2&D=2A 77 R
500ml Fc, 7k 350ml K SkHIE LT¥5Fv3.5¢,
RINEIE LRI PV v A5 g2 ML BB T35, =
DR~NEET72.5~73COESOER Y = 1150 mlic
BAfARE L CGRERMEN Y VA 1 1.5 BELI- D%
PRIRALEADINZ %0 RE60~65C THRI10R:K
B350 MTHKWET 3.

DERZ EEEFATL 1000ml 0=207 3 R =imk
750ml, KER{EF bV 51508, BREEF bV A8Tg
BIML Ty V{bEEZ 2L %o DT VK T7 7 A2

iR VB Y = L 150ml 2 Lo &, QXA L
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AH60CTIRERET %0 DW= — FHb 75ml
AR —NVEETT5. IHIK60C, 24BHEKBEL T
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3 RRERELEER
31 KISHHEEORE
FTRIGBHEOEMC L BB + v lmEE~D

FEYBRRLUEREYE LT T LUSER (B
25C) THE1VCFET I 5HRD ) v B Rk

Bl oiolh, REOEALESREL BT 2N TRE
PESCER LI 7m0 T, FhUERREES
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fa o bk ot, BEEILIZE A PN L
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#£1 KEEABABR B
A B 0.6g :100C, 604-FE : 165C, 305 MIRVARE

KERER L
wg 5% (HCO HO (NH),0O BE ww LAEE
B OEOe H,PO,

o) (8)  (8) (moymeh) () (b) (mea/m) (ml/g)
1-1 21.4 16.8 20 1.5 50 1 1.98 9.7
1-2 21. 4 22.8 20 2.1 50 1 2.98 11.0
1-3 21.4 31.2 20 2.8 50 1 2.94 8.7
1-4 21.4 42.9 20 3.8 50 1 2.36 8.3
1-5 21.4 50.5 20 4.6 50 1 1.99 7.4
1-6 21.4 56.5 20 5.1 50 1 1.92 8.2

3-2 REREOE

DX HR1OERES 1-3DERO Y vEBE—REK
BRI T, = A7 AEDMOEMY—EL L, B
EEMA L Ze D 0 LI X 0B # v e ~n
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0B S B TS T #+ v el sRinEiE—E L i
Ho LOBEPHESEER IS ULEREA + s
BEEOHSBEERLETHC b ol

£2 BEEHORE
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2 m
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8 T RmmE S

(T) (min) (meqjg) (meg/g) (ml/g)
2-1 50 10 2.06 1.02 9.8
2-2 50 20 2. 81 1.46 9.5
2-3 50 30 2.99 1.55 8.4
2-4 50 60 3.20 1.62 11.0
2-5 50 120 3.30 1.68 9.1
2-6 50 180 3.34 1.57 8.1

3.3 BMUBEEHIUVEFLNODS
Vv B REKEHER S e KX e S ais B

E2 DR ABIMEHT DG TRHE Ui, Z08B5L
ez 1 0EREF 1-30HEEO U v B—FERE
BaBTo, ERAEICTFT. FOBERLERE
HEWHG Q46T) K BABENREEE TR YR
1A VERBERILAE S, BUBEEMN15T T
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# 0 m
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&2 ‘ B

(€) (min) (meq/z) (ml/g)
31 145 30 1.78 9.9
32 145 60 2,16 9,0
33 145 120 2.31 6.6
34 165 10 2.38 11.2
35 165 20 2.33 10.3
3-6 165 30 2. 46 10,6
37 165 45 2.64 9.9
3-8 165 60 2,43 2.0
3-9 165 120 2,44 9.4
3-10 185 15 2.27 7.8
3-11 185 30 1.89 6.1
3-12 185 45 1.65 5.2
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4-5 185 30 IN-HCI 2.77 2.90 7.4 7.6
4-6 185 30 IN-NaOH 2.61 2.52 7.0 10.2
4-7 185 60 IN-NaOH 2.52 2.56 6.4 113
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An Abnormal Phenomenon on the Separation
of Orthophosphates by Ion-exchange Chromatography

This paper describes the ion-exchange chromatographic behavior of orthophosphates
(KH,PO4, K.HPO,;, K3PO,) on Dowex 1x8 (CI form) columns.
With potassium dihydrogen phosphate, two peaks were obtained at pH 4.7, while

only one appeared at pH 9.3,

The same results were also obtained with dipotassium hydrogen phosphates.

These results indicate that the elution of orthophosphates [rom the ion-exchange

resin is dependent on the pH of the sample put on the column, and that orthophosphate

could, if iron is present, behave as two distinct compounds,

i A O &
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Naotaka Tsuji
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Frvavaly - BEEY L - A XBREE,
B fpo He SRR EY
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[ A v 38iEEtE Dowex 1x8 CLE, 100~200 #
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L Mo(V)-Mo(V) #E? ¥z EKE 3T 1 HE
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HOFF? i3 KH,PO, (pH4.7) T 600ml ¢} 1000ml
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Fig. 1 Elution curve of KH,PO4{(pHA4.7)
0.033 M, 1 ml charge, Eluent water—
I MNH,Cl, Resin bed volume 34 ml,
Flow rate 20 ml/h, Omne {raction 10 ml
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[z 20
fFraction number
Fig. 2 Elution curve of KH,;POu(pH 4.7)
0.033 M, 1 m! charge, Eluent water—
1 MNH,C], Resin bed wvolume 34 ml,
Flow rate 30 ml/h, One fraction 10 ml

( arbitrary unit)

Concentration of solute

:

Fraction number
Fig. 3 Elution curve of KH,PO, (pH 4.7)
0.033 M, 1 ml charge, Eluent water—
1 MNH,C], Resin bed volume 34 ml,
Flow rate 30 ml/h, One fraction 10 ml
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Fig. 4 Elution curve of KI,PO, (pl14.7)
0.033 M, 1 ml charge, Eluent water—
1 MNH,Cl, Resin bed volume 34 ml,
Flow rate 30 ml/h, One fraction 10 ml
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Fig. 5 Elution curve of KH,PO, (pH?9.3)
0.032 M, 1 ml charge, Eluent water—
IMNH,Cl, Resin bed volume 34 ml,
Flow rate 30 ml/h, One fraction 10 ml
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Fig. 6 Elution curve of K;FIPQ, (pHA4.7)
0.024 M, 1 ml charge, Eluent water—
1 M NH(CI, Resin bed volume 34 ml,
Flow rate 30 ml/h, One fraction 10 ml
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Fig. 7 Elution curve of K;PO,; (pH 12.1)
0.067 M, 1 ml charge, Eluent water—
1 M NH,CI, Resin bed volume 30 ml
Flow rate 30 ml/h, One fraction 10 ml
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Fig. 8 Absorption curves of second peak
of K3P04 and KH2PO4

(arbitrary unit)

1o ic
Fraction number
Fig. 9 Elution curve of KH,PO4 (pH4.7)
0.033 M, 1ml charge, Eluent 0.075 M
NH,Cl, Resin bed volume 31 ml,
Flow rate 30 ml/h, One fraction 10 ml
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Concentration of soluie
(arbitrary unit)

15
Fraction number

Fig. 10 Elution curve of KHpPO4(pH 4.7)
0.033 M, 0.5 ml charge, Eluent 0.08 M
NH,CI, Resin bed volume (SM 450 column)
24 ml, Flow rate 30ml/h, One fraction 5ml
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Analysis of Inorganic Compounds by Colorimetric Method (Part 1)

Influence of Phosphates on Colorimetric Determination
of Iren (III) with Volgakit-iron

This paper describes colorimetric determination of iron (IIT} with volgakit-iron,

Addition of phosphates decreased concentration of iron (III), but the effect disap-

peared two days after the solution was prepared.

¥ A & 2
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VB, BERIERO-Y 2y vk Bvihes
W ThbH, Adsy P —EPEWEES LD
2-2 LYy UAkEDE, X, 12BD Y vEEYER

MUTEOEEBITDWTRE L.
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Naotaka Tsuji  Tomoko Sakai
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Fig. 2 Calibration curves of Fe using
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Fig. 3 Calibration curves of Fe using
2, 2 -dipyridyl and volgakit
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Fig. 5 Effect of P (NaH;PO4-2H,0)
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Fig. 6 Effect of P (Na,HPO,)
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A Variety of Roof-Styles of the Private Houses in the Coastal Area of the
Ariake Sea in Kyushu, and their Relation to Korean Private Houses

It seems that the varied roof-styles distinctly seen along the coast of the Ariake Sea

have been derived from the immigrants who are supposed te have been brought over

from Korea centuries ago.

In this paper I would like to confirm the hypothesis through (a) a consideration on

the houses in Kude fashion scattered along the south side of the mouth of the River
Kikuchi, (b) a historical inquiry into the existence of those immigrants from Korea and

(¢} some observations on the structure of the present Korean private houses.

FAMOLTEE, BRoFHEhRBRCZ, EROR&
ARCR D AH—CFHOE - Fik - ABBED &
SEL L BOER ML T2 FBE, HOEH
Ly 7EBED, FnboREGHINCEHRERD
BieRabnde

DL, HREBRIREYFOCERAFTTLON
T, BAEAEERCRTLBL L, REET
LHHOThBHo

e, AX¥EEIALESHCERLCLALRS
7 VED, FORCRERTLLRT (Pa—d9) &
Dit, FOEET—HEACEHRENLOTH
HEMERL %D Shhtwb——HREE, SNk
FAEREND, FOERBE T O TIEEE 20O
EXRILEh T35,

BETHELIAE TAAERE ] B6ECEMO Y 2
B, fioRFEOERY» T [H X SnER:
BULTEROED - - O FEORECE - T
VWA XS, HECLEEICHEERERSV. ERith
TV B WEROR & HFHE E B

T, BANKEIEE TEARFEOTR] 86HIC,
[7 FEED oW TR ERNCHEEEORE L OH
FHYEATEEELED, SENGANEEFAER
bbb —EDBILDNME L] £F
PR T B, HCHEE DA LAOHEYRET S
DTEHA S

Z OWITiE, FRRERCERMC O RT S S8R

Kanji Matsushima

BROBEL, PR SOBEEANCHETHLO
Thoo k%, HHIFMOERD 2 FIEYOEZ
B2 B DI RAOEEOET - HEEROBRE S
BRRLLSETHRDTED.

1. FUROBEREOZ Figl) 0BE

1«1 ZF&EDICDNT

7 P03 FEE Y 0—FHT, v E2oFHE
VERAzOEACERULLEN, 7F (A7) K
LB E ZAMBATLRAATED.

BRI 2D L DA%, TR (& v) &
L LT TEE FLTV2DOAERThHD.

BT, AlbRBARCEYIEAR - LR R
2O TCELT L CHTF I LEORR iy, Bt
N OFRC - b D Th Do

HEERTI, BRY-o) 5TlF-854, BR
PEMAF LR BEOLFEET O TRAE TR
FFHgEo xR L HEOLONEER LY R
BELTwAV, 7 7EROESECEAYETAZ &
o, AT > TRAELTV- 5O CEREYE-T
L EHBEETHD, IO R, TOBOBENE
FERLEERO—2Th o

FHEED N LERCTOFHCH - 20N, ¥
EBthh, 2 ¥YEYTHAN, ZOLFHLaoFH
EER-EM (FREE9) R TEXEE TLAERD



106

B—BEL5E>TnbHe FREHETTZLRI-
T, O ELIRTHZ LN TED. LAL,
ERAROEKRTENEE FHE) CHENETS
DT, BORARIELh LD Do FEHEETL
DRI~ 2HAREL It T B0
TEXEZT Lcifnc, FHMES THELXL
DRWEXEEL, BTR4MAOFHEHE ThHIUE
7 FPEIRTHIENTED, ¥, 7 FEIELD
L EBRICEELRS B RTIIA e Lo TRED S
F#ED 2%, BRE LB EBOFEE2E->TW5
DThbo

7 ¥ T, MRPERRAERCEL i, F
EALER»DEFHCESE, TEHEETLHLD
M e oTL, £ZT, TOFEEE LT,
D LR BREY Aol TR E, HOF
RoOBRMKERY, HRIRHROB LB FKIT
BAOEREEY, EEHELTHRCHH S 3. i
ZNFTHTFRCEELXEL, KREAPLEBRICD
DO bo CDEYETa—TEYEEH, 72 VED
DOERThbo L, BOTEHBELHTZI30
PRAETARY, BEcE LA LE, EAHER
SEWFEEIZ i ) FEBCHRRECS Z &R Enb,
Bl s BNERIL LA -7k 5 Thb, BLA, 7
FEIR LW A%, ArOBETEIOHICEE
BEBENSTDOTIRRVWNEELDRS. THIL,
FLHL, MREHEERI A THS 5

7 YED DED LT AL, FRBOEFRLH ¥
BED L ERNBELTHT, FRAFROFEEHIIKA
METLY, ZFEHEFOVEH LS bOEADLR
Vo ZDZ L7 FEDBEOEREZRF2LDOTY
e, FFeROXFALLRELTERCZ F
EYRES oL EINENEREZTRT DO ThMN .
7 FEY IFEROBERCTERL D THS, Z0DZ
b, FREREHIRCO AT 2RROBEHRED
Sigty, BREEYEO7 FEVCREIR, Zh
TR LTREED B,

1.2 S FEDDERUICER

3, EEETCROFREY Licz L3P b T
Bo BHRBRY, SHRBLEBELEFOREREND
25, EEERORRECR - IS EE T 5
TR I AbLRTH 5, RLHAHEROEEFECE
Lick 2HMRZRIEDTL o LOMIZMIBENC DEa
DT HDOHRT, COERILELDTREINI=ED
EEDLXBTLIs

BWEEE LEREOHBIL, 7 V&Y P HLT
W AHURDBEFCR - 7oz & Tikind, Bz FE&L

LEELCALND D ThHb,

Rz, 2HRBEHR, BOEAORIDRERNS
E, ThEEREFES L2 X > TRORTR B
{FTHZEMNTE, #iff (Pa%) THANTZCR
PRI, RMTERTHFEL, BRI Tibhic
30T, TOFENEELL WAL AR, —
B FERDThHD. 0¥ FiEY BB EOHIB T
B IhiconHRE Lick o

BFRTH, Pl - B oA LEN LR
KELTHERTHEAISS, ROHES I ThEW
ELDBDOEDTH->T, HEWORKTIL,
SLTHERR U ol, ZOEDIREILTH 2
FEDRZRALGT IR b oTc s 5B itk
Vo

BREECOWTEL TA5 &, BRI MOR
ROENEELLVLR, BIREFTiRB. FELE
BRI CTSL %2, HxoR3kESEEL T
Lo BENEVPDBDTINWESS L LORT, PE
R DME EDI MM ERTENTE S 30T
bBHEFLLE . RL, BREAVAIWZ &%, TfF
CHETHS 5. BELMITC X 2E0EH R, B
BRI TEEEFICT 5 b0 TiHind, ZoEERE
BTl KIR X - Tk 2BEDEN A% - 72T
P55 EFMBETE D,

7 FED IIRM DI THIr & D T 545,
PR 7 #24 Tlgv o

ZDEY DHHTH, KO AFEARE LB EFEFIC
BERLTCWBZ LR LelEEd i 24, fiuc i
TTHRb LD EThHD, BRENEAR S SO T
e 7 FEED 23, A OSRcEcFFIcCiiiwo
Tk %o

7 YEVEATEORAYERECA L2 AKX
hﬁ,*ﬁ@ﬁﬁ%hbhéﬁ%%éﬁ,ﬁﬂ&ﬁo
CEWHLEW S EHEIBAL Th oo

7 SEBRRIIRKEICKR E 2 XL TRE L2,
KEUT w0 L icld e bRl 4R ThH A 5 o

BB, 7 FED TREROBEINES
£ho KE——HRBHEE S —RHNLTBZ & p
bi, COBEYVIFFATEHEA . ZOZENLERD
B —RIF S BERAFR TR —FHE &)
HEZTFBREE - HAEEOTFILFZA TS FEY M
BEINCLDTHS 5,

REOBBERILT HHEEE LT, BRI HC
B & TRIEL T B D 2B HUR D B Ch - T,
EROBELRELTHIELTH AL Z bR
Vo FRICIBROSBABLETEECT 52 L2 ¢
ETRLEDSD o o2 & B HD BT RITIL@ e\ o



7 V&Y ZERETAHLERERS, LARRICR
> TREL, FHEREHIBRCE - T, Bk
Polck TSz ik, $OBEANRLIC XSSO T
GARECHANERC) -0 EEL D% 2t
L, HfEER L OTHITRDONBD TlLh B E
Ve

1.3 JFEDDGH
EAMREE InE, THARRE ORI 86EIC,
[7 ¥#D OHME, HRPHEETER»DESA-
B - BEMIARLE Lo FILEM - ABEKMS
BEREABRCICAREMEN (R Th 55K
MR S BERHSM), I HHAE, —HRIE AR
BORIEY, HELLEFEECLAML T 5. I
BEL T %28, MWMENEEREES, URERGHEEC
SELCOEMBHHL T b, REROBRIL, HHME
DOTHHMEEBB L Lo RBAECL ] LELTE
bhdo BRIENCLTO®Y THBMb, Mx BT Lt
RThEHUTREZERTEE V. 2O BT
MR B IERRERIRE LT I b 5,

13 ZGJIFFEOBERED 7 KED DS HIKE
ReAR R ERA L) 3B BT T2 S AMTEO ™
() BHIKTEBIO 7 FEY #HE Lizo EETE
LicbDIXRDOBEY ThbBo

BERT 34 - KIRAT 24 - ERETARDE2 4 - 4
mifE /R 16l &5 8Bl

ZD5B1FEDENT, BIRIIVIEY P VT
MR ThHY, BETHOLD, EEOLD, 3%
THBDE T & 235, HEDOEC L B & HELL
Vb oTcX 5 ThBo T TIXEL N, LEBRTH
BRF Lo —FEE B> TI W D—7 FIEY 3
»oTlo
ZOHIRTIIRER Th - Td, EROPELMMD
HIRC BN TEMELDONEL, BEIN WL
Citdh 508, —ROHIDBAIWedDETH S,

2. PRI EDLOERAOFE

21 SHOFRICHBIHFRLCDONT

RPN, HE - KL - ROZE - ORDKH
CBES - T, TORIEHRRECFEENE B, ZOFAD
BEANRTR TN 5. ZDJiliEds - THI—F
QBB E DV bhie—23G3 i L Ol K Th %
Bl TIATFRENTARLKERE - T %0
FORBED—DOICRBFEEAEE 5 B2 bo
THRIESINEEEC L 55D THBZ LB,

107
ZOBDOELCEAE WS HBRS B0

2+2 BEEEMSERAOES
IE#EESZ L, EEENEFROF,
BEEFA~=8AR 7 8E=7 AE/ BRE 7~k
Pz UV ®ifey r ZRRLRRE e ERERFT = FR A
BEEENEIBEERT /R =% /A 7 £+
B/HB I A VED=RVALIEAN IS

BANG A= VItRESARN =8 ERHE
AN=#r2B+ IV BET=MMRF Y b5

COEARIHMBIECSLY, otk
ADRBEL T LW S FIdMRERILS Bo TO AR
BIEADHBERORCENTZ bh'T, THIFT
REMCREEL, Tt B TEELLLIDOTHS
ETZbN TV 50 LA LSDAFEMEZE TRV,

2.3 EHHHEORD

REZOM CHHFHRCHTARELELELT
bolce ETHT, NMEEECBSERL, KETO
PO I HIF L T, BRI L T\

RENTELENLIL - M EIRT A LI
CERTh - lcT EN3 b 5,

16tHER D Z DEHT A RO LI —REEZF 2
Too BEMIERG L\ b3 X 5 RS DB OEA
FHAThB0 & THTIEEEXMT2EDIRL -0
DTHHIN? THIBEFR L OLROEKN TS
steh Do WEIF ENLThOBERELET L TR
12D Th 5o

3. BERROBRE

3.1 EREIHOZE

FEOYIMHEYEE CLTRELL L0 bbX
T %o EIUREME © I SRREL B - R0
FENRETIN TN, WIShIREEDOHRE L
Twbo, AMDEBERILHATHHDTTIEVbh
T, B2 EBbi. MEFEC X 290 - AW
DINEDHENCHCREVNIL HE, ZOHEE
PRLZTIONEEE L BIEETH Do ZClE—-
TEROEELTHICEEDE T h - 7co TOFHET
DBIE ERCRTo

3.2 ZERROBREEOHEE

19754 9 BEIWUND VY UL ET, T rXFETRA
125, 5 AT DEBREANRTE RO TRATh - 7ohl,
BROLENLDOEENTELOIRETH -
LEHPEFNRAVE -7 [ ] BAELCLE 0T



108

bbb BHACZTNOA LA I EBEENTHAE
AR EEYER LT 5D Th - T, BERITEKDIRE
EBIhda—1t, "TRLDEDTHLDDTERALF
Fico BETIERYEHT5FEIRECZT AN
bRTH5DThH%b,
BEO—BRORK T, BEXEIICSO%L DL
ALT, BEChZEBL, LFRELa20FRRCLT
b%Bo ENEFTHDOLEORITHLO E TR
Y, REELS TTA2M»OE4A3METTH S,
Licis TNERIXRORIICKIL T, ThEA%:
WL EXAFREFTTON50T, BAOELERFEOML
BBtV o FEICHAMBRABEERELEERD
BRERLTHSH, TOZERLISHBTHAS,
EHCEEEDEREN LS, TV 5ETh-
b DTHDH, BETIRHKDORMMNS, V5EHEE
BEELEFCHLD X ) BIROERRS Y, ADURE
AHTW B, FRBCRN L 5/ NEETH B 12D
7 SEHEERNDORENRREOREY AV 5 KER
FHIECBRTER D TH B, Tz, BREINEL,
BEoREL 7 s BEOBRBREEMITHW20:6Th %,

3.3 BEORRICEMUCEROZOHER

EERELHOERITEDOENICIMEE TETHIA
FRIEE D ThBo FHEIIOBEMELALWES 7,
FAIRICE L DRIIR - Tohinad, FEFIEOER
BHELBIIEBLEAD, bAVIEEY G- TEHE X
HLERFBRLTONT, BREEDRFCRALRS
X5k, EEHFLEHOFERDORTORCEEILR
BUhHo —RIZEEZ T LD T—ODOERICEL DD
LV BRBETOFRIIMONT, K4 DEFEZ I
ELTEREBELTh S, £OBICE & DEFROBRRIL:
RTUPE PERLEATEH D, 2D X 5 FEMN
BaxLOBEEXBRLURAD, FEOEELXE > T
%o M DFEERPEIAEOTHO—E\ 5 Kl
BLdzhZBHRELTVWBEVZ X 5,

—BCRFO—HE LTOREI/NXL, EFILE
EEFL, MEHIEETEHD, BT
DHEXEL 5 L CBEROBHAMERL RECE
FLTW 3. ThbbREOKTIAEREYHEIT S
TEREINTWBEWS L ETH B,

CDTEER, FRELDTHRE D, FSHEORK
NERL EOBETHRERNYEGHNC L DB LVE
EBNEITMIL T DDA/ NAET
I, PEEIEETEh oo Licki> THEEIXET
LCBED B\, EHEPRAR~NMERTS, LLeD
L —HENMER BRI a0\, BB
ﬂéfﬂﬁkﬁndtbthot%,¢iﬁﬁ%¥f

BT LIERYMT B LOTEYERC LI, T
AbZDMOASBEYHET 5 L, KDL
THEMETIB UL Lo Tz Lichio TREDE
RIC $ SRR LARECT b,

4. ¥ & B

Mk - BEEER & £ O BT F O IR - A3 -
PSR thbs & WEE B 2 & O BEE AN ERAB DML X
DI RED ST HOYPIHETT TICLTOEEIIE
AL T\ 5, BC16HHERD i S AL EmE in
HEEX G L, HEENDOBRMEDETNRLORET
bBo HECELTE - ZADKSE, NEEEELSH
BEXOEFCH N 238 Ehi-FHERRC b EEx
LD RBESRHBE Lize FO—DIFHREECFEIN
ZEXPORETLHY, Fle— 2l FBERRRIRC
SRCERTARE ThH S,

T OHIRIC BT Sh CEE L #ifEo SR,
FEXOBRSHLOZ ENDHELT, fhoMRLy $4
Do TCIEN TR

WELHEFORY HFTELOREXBETTES, £0
BEReFhEr FROBABCEL o TTRBEEOIL
RIDELBEL, FREN L TOBRMKD Pich -
TTHIEDODABC L ELETARDR, HERL TV
Too B CREROBRCSEREAIRET 2, 7 F
EDIXEDORFETHD, 7 FEY BRZOHIRCORE
LI, FaA P MEER L T Ok 0B HI X %,
COMIMOBIRDLRE XY, LEND OERZEORTE
Thy, BEORFIZEHET S LD ThH b,

Moz kiz, RROBANRTORLCHEET SO
HieHF, BROThEEFCRT 550 THBZ &
DB THS 5,

e £ X &

1) RE#HARE "GBRRORK L 0 R,
JUNKF TR S E R R PR

2) BRETEE "HEREE, TLEEE
3) BAMKE "HEARKOWE, Iix17YrEF
4) BERIR IEREEE, R



5. 8ETHELZOHMA
COEECHETAEEYBTC, BBtz 5.

(1) BEMEOR 1521 BABGKE

120 SERTOHE 7 YD BEK, HD 6 MR 4
MEomy D T, TEORKFEEHREHFE 2. 1M
116 RS oWRM, BEXREIIEIVHELLT
HHL, chEIT2EOBERIAbRD. L 4T
54f, KERESH50/A, BRI 2M, ERE
B9, KE2R, HEI2ZRTS 5.

52/
(2) FARENI
BTCTEXZEET LB EZR EF S0 TH B,

FHAMEL T o TR HARIEE > Th o 720 AR
ORWFINEBESRTT I BLEL Lo TWT, &
DI|MFIMEL 1B Z LB OFDLEETDZ LA
b0 o TRBRS > iRz 50 Tk EHE
Thotmo EEREMN-TY FHC 2 VIRTEIE -
72 DTh Bo

109

(3) WAZENE
PNEHEOBTREY R Lt o, BEICEAR R A
TR LThH %o

(5) BEE HoR FifE



110

(6) HEHT B T (9) =& MoK PiE
LLADZ FiEY, ZOHIRTHRDILIRED Do

(7) KiRor NEFE i
REAERH 2D, RITHENRTEDEWHTET, B
FMTFCBES Rz D,

(10) E®ET K% HHA P

(1) FREAOE LI 4 FEXERE
(8) kmnr I i 2 DFOTHECE. BER 2S5 B



(12) BELEORRE, #ANER KTk 0oTH
Eﬁﬁzglﬁo E?E?TLTL\%@%‘E%_Z)O

(13) BMEESFERORELH. EFIE R Y
DYLF

(14) Byl PEEELEERERNO—H

111

(15) BEXBELBEREN. {LH/NER, RH2HE
A CHMNER

s S R e O M
(16) BEEELHERTORR. & v+t EF T
BRI, MAREHLEWL TV,

7 o % SRR ".&.
(A7) ko Bz 57EAkZEL LThBo T
N HRSICEBEGAT Bo






113

Experimental Study on Fatigue Strength of
Tubular U-Joints of Transmission Towers

by

Katumi Harada,* Norimi Sato,*
Akiharu Miyake,* Minori Tamano*

§1 Introduction

Transmission towers, antenna structures and many other structures were made very frequently of angle
steels, but recently a good many of the structures are made of steel tubes. When we make the structures
of the tubes, the planning and the working are rather tedious.

The many joints (tube-to-gusset joints, K-joints, T-joints and cross joints) have been used according
to the purposes. One of the tube-to-gusset joints, tubular U-joints are used as a large quantity of joints
of transmission towers. In the same manner as the tube-to-gusset joints, fatigue strength of the tubular
U-joints must be considered for a dynamic load such like a strong wind, because the stress concentrates
at the points along the toes of gusset to tube welds. These conditions are not defined in the details?
because research of the fatigue behavior of the tubular joints have been very few done.

In the static behavior as the tube-to-gusset joints, the research have been done by K. Washio, Y.
Kurobane and others®. When comparing researches of the fatigue behavior of the tubular joints with
these of the static behavior, the former have been done only by Ishikawajima Harima Heavy Industries,
Co., Ltd.#, Stuttgart University®, Kumamoto University®, and Ariake Technical College™.

In the first half of this report, authors describe the experimental results of the static test and mechanical
properties of the specimen for fatigue tests, and in the latter, the experimental results of fatigue of the
tubular U-joints are reported.

§2 Specimens and Test Procedures

2.1 Specimens
Configuration and dimensions of the specimens are shown in Fig. 1.
The tubes are of JIS STK 41 steel (76.3¢x2.8),

¢
and the U-gusset plates are of JIS SS 41 steel. The l HIGH STRENGTH BOLTS

mechanical properties of these steels were given by ,

tensile tests of No. 12 standard coupons specified in
JIS Z 2201, these were cut from four tube stocks (A, nmﬂ-. PR o |
B, C and D, respectively). The mechanical properties TUBRE 1 ):V J o |0
thus measured are shown in Table 1. F:——J" é

All forms of specimens are same, but these include
specimens which have each span (Lf24. 0, 30.5 and L/2 105 254025
38.0 cm), these are made to determine the span of
specimens for the preparatory tests. The specimens
(L=38.0cm) are used for the main tests.

The specimens were made as follows, at first the =580,305,240nm U-GUSSET
ends of the tubes were sheared in the shape of U, and / “:I : .
the U-gusset plates were inserted in the tubes (the gaps l %ﬁiﬁm \lé
were about 1 mm between the tube and the plate). 1 . " 0" FI;
Arc welding was worked by hand from the tips in the | VELD T6E <
continuous fillet weld. The welding rods used in-the @_
tack welding were NIT-50 3.2¢ (135A), in main Fig. 1 Details of the Specimen

* Department of Architecture, Ariake Technical College
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Table 1 Physical Properties of the Tubes

Yield_point Maximum Tensile Elongation
Specimen oad strength

(Kg/mm?) Kg) (Kg/mm?) (%)
A-1 35. 57 2830 41. 95 39.1
A-2 34. 47 2832 41.37 i 37.5
A-3 35. 84 2900 42.42 377
Mean 35.29 - 2854 41.91 38.1
B-1 38. 30 3020 44. 49 38.5
B-2 35.79 3015 44. 04 35.3
B-3 35. 92 3020 44. 27 36.2
Mean 36. 67 3018 44. 27 36.7
c-1 36.74 3030 44. 53 35.6
C-2 33.52 3020 44.01 35.2
CcC-3 36. 61 3055 44.73 34.0
Mean 35. 62 3035 ©44. 42 34.9
D-1 37.16 3150 45. 90 31.8
D-2 35.70 3150 45. 90 31.9
D-3 38.75 3150 45. 85 30.7
Mean 37.14 3150 45. 88 3L.5

welding were NIT-50 4.0¢ (150A), and the welding size was 3 mm long, and the welding turned to the
inside of the tubes at the tips (about 15 mm long).
2.2 Test Procedures

The load was applied by an universal testing machine (static load 4 200 ton) and by a servo-valve
controled fatigue machine (servo-pulser; static load + 24 ton, dynamic load 4 20 ton). When the specimens
were tested by a servo-pulser, these were held in the horizontal position, fillers were inserted between the
specimen and the setting plates not so as to produce large strain within the joints and were tightened
with the high strength bolts (F10T, M 16) at the ends.

Loading devices were used so that static completely
reversed load was applied to each end of the specimen
after eight cycles over in order to shake down the residual
strain, but the specimens (L=24.0, 30.5 cm) were tested
by an universal testing machine.

In order to measure the strain at the toes of tube-to-
U-gusset welds where fatigue crack initiations appear,
continuous wire strain gauges (FXV-1 of Tokyo Sokki
Kenkyujo, Co., Ltd.) were pasted to the axial direction at
the nearest points of the toes and other wire strain gauges
(PL-5) were -pasted on the other points.

The fatigue tests were done under completely reversed
loads by a servo-pulser. Objecting the study of the large
transmission towers, the load speeds were 60~360 cycles
per minutes and were done in a sine curve under a load-
controlled cycling.

The fatigue cracks were observed with the foam con-
dition of a penetrant fluid which was sprayed on the surface
of tube walls, together those were observed with the wire
strain gauges were sticked at the points where the stress
in the tube walls concentrated. The test setup is shown
in Photo. 1.

/ «‘*:Q{ 1 i

Photo. 1 Typical Test Set-up
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§3 Mechanical Properties of the Specimen

3.1 Summary

As the fatigue test must be done as simulative as the practical behavior, the span of specimens L
must be determined so that the strain distribution is uniform at the center of specimens. In order to
determine the span of specimens, the strain distribution were measured at the center of three specimens
which had each span (1.=24.0, 30.5 and 38.0 cm).

The test results are shown in Fig. 2. In the two specimens (L=24,0, 30.5 cm), the strain distribu-
tions were not uniform, because the stress concentrated
at the points along welding toes, and the influence of
the stress concentration extended at the center of
specimens. In the specimen (L=38.0 cm), the strain
distribution was uniform. From the test results, the

fatigue specimens (.=38.0 cm) were adopted.

The nominal stress-strain relationships which were 100
measured at the nearest point of the weld toes and at

the center of specimens are shown in Fig. 3 (a) and

(b). At the center of specimens the hysteresis curve

is a straight line, and is not hardly influenced by the

. . g L=30
residual strain. At the nearest point of the weld toe E= 6ton i —_— L=24g:§

the hysteresis loop is not stable at the early cycles, but . . . T
€ hysteresis loop 1s y cyeles, bu Fig. 2 Concyclic Strain Distributions to

is stable after the fifth cycle, as the influence of the the Axial Direction at the Center of
residual strain disappears. Three Specimens
% E T-GUSSET
E 2 &
& Kg/om 2 "
- e
8:3,2 6| FRT.H.5.C
= P 2000%10 ESTIMATED ON-X-3
g {eycle) 1(eyala)
§ TUEE WELD TOE

(s}
THE WEAREST POINT
AT THE WELD TOE

1500)(10-6

=3000 o 1000
L STRATN ¢ (x10-6)
r=800 1omox1075
- ESTIMATED
nrg :'2'5.8 q
E cyole) do 800Kg/en®
a.z.l(cycla) “ e el -
= }aoo
) = 5L
v) g | 50010
=
Pl i 1 A\ A
-1000 =500 [0 500  .1000 1_. a © EXFERIMENTAL
THE CENTER L sTRam e (x106)
OF THE SPECIMEN [ =500 0 R YR — s 1(;.0
i DISTANCE X mm
1,2,3,8(cycle) [=1600 Fig. 4 Strain Distributions to the Axial
2 3e80eF Direction at the Nearest Points of
Fig. 3 Nominal Stress-Strain Relationships the Weld Toes. {Specimen A-4)

From mentioned above, each strain distribution which is described in the latter part of the report was
measured in a specimen (L.=38.0 cm) by a servo-pulser under the static completely reversed load after
eight cycles over,

3.2 The Strain to the Axial Direction at the Weld Toes

From results of preparatory fatigue tests, the fatigue crack initiation appears at the point along the

toes of the tube-to-U-gusset weld. If we know the strain at the point where the fatigue cracks occure, we
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shall be able to estimate the fatigue strength., therefore in this report, it is important to know the strain
at the point. As in practice it is impossible to measure the strain at the point of the toe, we measured
the strain by the continuous strain gauges at the nearest point and the estimated strain at the point of
the toes were given by the extrapolation procedure.

The distributions of the axial strain which were measured in two stress ranges (6=800, 1600 kg/cm?)
at the nearest point are shown in Fig. 4. The estimated values were made by the least squares method
based on a assumptive curve of second degree.

In the case of ¢>>800kg/cm?, as the estimated values were over the yeild strain, the strain distributions
in the case of ¢=800kg/cm? were standardized.

The concyclic strain distributions to the axial direction are plotted in Fig. 5 (a), (b), at the weld toes

N c(xIO-G)
SN
ST ) - 1500__ measureD
/ \ e(x10™ ) ———
7 Jasod, it | 2006~ ~MISCARRIED
g N e ESTIMATED
/ +1000 500
t’o\ 2
L g
90 §= B00Ke/en

LT
0':800!({/ cm!

0=1600kg/on? A

N\,
\,

\\ -100 /, 1000
STRESS CONCENTRATION J
. FACTOR | |yeo L 1500
G:-g—:l =2-75 \\ 1?00
:NOMINAL STRESS '} 2 i -
g: :PRINCIPAL STRESS 2000 Fig. 5 (b) Concyclic Strain Distributions
(ESTIMATED) to the Axial Directionfat the Center
Fig. 5 (a) Concyclic Strain Distributions of the Specimen

to the Axial Direction at the Weld Toe

the strain are used the estimated values, and at the other points are used the measured values. The estimated
values are about two times as much as the average concyclic strain on the weld toes. The more the stress
increased, the larger the ratio became, because the tubes were plastic at the points of weld toes.

3.3 Strain Distributions

The axial strain distribution of each point on the tubular surface is shown in Fig. 6, the strain was
measured in the case of nominal stresses ¢==800, 1600kg/cm? (the load divided by a nominal cross section).

The average stress-strain relationships at the point of weld toes and at each symmetric point of the
center of the tube are shown in Fig. 7. In this figure the curves at the points of weld toes differ greatly
from the others, because the stress concentrates at the point of weld toes and so the tube is plastic at the
point in the early stress level.

We conclude from the result described above that the tube are elastic in the nominal stress under
800kg/cm2. The axial strain which is shown by the dotted line in Fig. 6 is elastic and by the solid line
is plastic at the point of weld toes. Fig. 8 shows the principal stresses in the tube.

Though the experimental results of compressive tests were not described in this report, these were
exactly the same as the results of tensile tests. The axial strain distributions of the tublar U-joints and

the tube-to-gusset joints show the similar tendency in the elastic range.
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Fig. 6 Strain Distributions to the Axial Direction
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§4 Fatigue Experimental Results
4.1 The Crack Initiation and the Crack Propagation

The experimental results is given in Table 2. The number of ecyecl

Table 2 Fatigue Experimental Results

es to the fatigue crack initiation

Specimen 5 ‘ Nb 1 Ne I Nb/Ne | Hz | Location of crack

c-8 1237 | 1423600 | 1071400 | 1.33 6 toe

c- 3 1237 | 2617750 | 1619900 | 1.862 6 throat

C- 6 1392 | 1473030 | — | — 6 throat
c-18 1392 | 1253130 | 942500 | 1.33 6 throat
c-1 1546 681566 | 622000 | 1.10 6 throat
c-17 1546 609360 | 411400 | 1.48 6 toe, throat
C-16 1794 265218 | 228500 | 1.16 6 toe

c-9 1794 210021 | 167500 | 1.26 6 throat
c-10 2010 108961 | 93100 | 1.17 6 toe

A-5 2400 27423 —_ _— 1 throat
A-18 2400 41528 | 20100 | 2.07 1 toe

D-11 2598 30820 9490 | 3.25 1 toe, throat
A-12 2600 | 11490 5400 | 2.13 1 toe

A-20 2800 | 13614 8600 | 1.58 4 toe

A-14 2968 12460 3000 | 4.15 1 toe

B- 1 3034 13318 4900 | 2.72 1 toe

A- 8 3200 5755 2365 | 243 1 toe

B- 2 3340 7451 1950 | 3.82 1 toe

A-9 3464 3884 800} 4.86 1 toe

A-4 3600 1258 400 | 3.15 1 toe

A-10 3600 2647 610 | 4.14 1 toe

A-13 3712 2795 700 | 399 1 toe

A-1 4000 woo !l — | — 1 toe

A-11 4000 1910 33| 526 1 toe

S: Stress range (S=S5Smax—S8min, kg/cm?)
Nb: Cycles to failure Nc: Cycles to crack initiation
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(Nc) were the number of cycles when the cracks were observed on the surface of tube walls in 1~10mm
long. The number [of cycles to the fatigue failure (Nb) were the number of cycles when the fatigue
loading was not able to continue any longer.

The tubular U-joints under a dynamic load sustain the fatigue crack initiation at the points along the
toes of tube-to-U-gusset welds where the stress in the tube walls concentrates. At first the crack initiation
of point A grew steadily at the point along the weld toes and branched off from the point B which was
about 45 degree angle to the axial direction of the tubular U-joints, and the crack initiation of the point
B grew steadily at the point along dotted line. In the next these grew to the circumferential direction of
the tubes and these grew widely by degrees. The fatigue cracks propagated very rapidly to deteriorate
the carrying capacity at the final stage of the fatigue testing, at last the fatigue specimens failed for
loss of the section.

Photo. 2 shows the profile before the test in A-section. Photo. 3 shows the profile which the crack
grew about 10.0mm long, 0.15mm wide, 0.5mm deep in the tube surface (specimen A-4). Photo. 4
shows the profile which the crack grew about 30.0mm long, 0.1mm wide in the tube surface, the crack

penetrated through the tube wall (specimen A-11). As shown in photographs, between the tube and the

Sei

FATIGUE CRACK

o Sl _7y . YELD rox [§
Vgt o

 Fnd ™

TPRE - S

Photo. 2 Details of the Transverse Photo. 3 Cracking in the Transverse

Section of the Weld Toe Section of the Weld Toe; Speci-
men A-4, the 400 th cycle, Crack
10mm long, 0. 15mm wide, 0. 5mm

U-gusset of the fillet weld there was a crevice like deep in the tube surface

a hair-crack, the deposited metal did not dissolve
enough, but the throat depth of the fillet weld was
sufficiently.

The location of fatigue cracks is shown in
Table 2. In the low cycle fatigue (N<(4x10%),

cracks were observed on the surface of tube walls

along weld toes, but in the high cycle fatigue

(N>4x104), cracks were appeared on the throat

@ & FATIGUE CRACK
K % o Y. R " ,‘gi po

Phote. 4 Cracking in the Transverse
the heat effected zone are weak for the low cycle Section of the Weld Toe; Speci-
fatigue, the fatigue strength of the weld throat men A-11, the 1900th cycle, Crack
about 30mm long, 0. Imm wide in
the tube surface

of the fillet weld. It seems that the weld toes in

decreases for the high cycle fatigue.

The propagation of the cracks are plotted against
the number of cycles on a log scale graph in Fig. 10. At first the length of fatigue cracks are to follow
a straight line against the number of cycles until these grow in 20.0~30.0mm long, in the next these
are loose in some measure, at last these propagate very rapidly at the final stage of the fatigue failure.
This state shows similar to the research of Kumamoto University®. Though the length of cracks were
not observed enough when the fatigue cracks penetrated through the tube walls, it could be cosidered
the cracks had grown in 20.0~30.0mm long in Fig. 10.

In regard to the fatigue failure, the deformation of specimens become large and the specimens fail in
a moment when the crack get from the point B to the point D in Fig. 9. The crack state just before
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failure is shown in Photo. 5.

As is shown in Table 2, the ratio of the number
of cycles to the failure to the number of cycles to the
crack initiation scatters in relation to the stress range,
the ratio is 1.17~5.20 and the average value 2.57.
In the low cycle fatigue the ratio values are larger
than these in the high cycle fatigue. In the former,
the initiating cracks were found out when the length
of cracks grew in about 1.0~2,0mm long, in the latter
in about 10.0mm long. It was very difficult that the
crack initiation was observed in the high cycle fatigue.

In comparison between the average value of tubular
U-joints and that of tubular K-joints, the former is
somewhat large, because the specimens of tubular U-

joints are simpler than' these of tubular K-joints and
the crack initiation was observed very easily. The

' 1

grew in about 1.0~10.0mm long. Photo. 5 Cracking just before
the Fatigue Failure

crack initiation was found out when the crack length

4.2 S-N Relationships
The S-N relationships obtained in the tests are plotted on a log scale graph in Fig. 11, N is the number
of cycles and S is the nominal stress. Marks O and @ in these figures indicate the crack initiation and

the complete failure, respectively.
The best-fit curves were calculated by the least squared method and these are drawn in Fig. 11, these

curves are:
for cycles to the crack initiation,
log S=3.946—0. 1337 logNc ()]
for cycles to the complete failure,
log S=4.107—0. 1585 logNb (29

In the Fig. 11 test results of Ishikawajima Harima Heavy Industries, Co., Ltd . and Stuttgart Univer-
sity® are plotted, too. In the test of the tube-to-gusset joints of the former, the details of the specimen
are the outer diameter of the tube (139.8mm), the wall thickness of the tube (4.0mm) and the span
between gusset plates (27.0 cm).

The test was performed in these joints having thrust ribs, completely reversed load speeds of 666
cycles per minutes. In the test of the tube-to-gusset joints of the latter, the details are the outer
diameter of the tube (88.9mm), the wall thickness of the tube (5.0mm) and the span between gusset
plates (58.0cm). The test was performed fluctuating tensile stress (Smax and Smin tensile, R=Smia/
Stnax=0:1):

When comparing with the results of Ishikawajima Harima Heavy Industries, Co., Ltd. Stuttgart
University and these of this report, a remarkable difference is shown between the former and the latter.

This difference is considered that each stress concentration factor is not identical.

§5 Summary and Conclusions
From the facts described above, authors may conclude the following.
1) The axial strain distributions are not uniform at the center of specimens at the testing span under
4xD (outer diameter), because the stress concentrates at the points of weld toes.
2) The estimated values of the strain (at the points of the weld toes) are about two times as much as
the average concyclic strain on the weld toes.
3) In this tests, the strain distributions by tensile tests and these by compressive tests show the similar
tendency in the elastic range.
4) As the axial strain distributions in this tubular U-joints and these of the tube-to-gusset joints show
the similar tendency in the elastic range, the mechanical properties of two type joints are similar, too.
5) Tubular U-joints under a dynamic load sustain the fatigue initiating cracks at the points along the
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toes of tube-to-U-gusset welds. The average ratio of the number of cycles to the failure to [the number
of cycles to the crack initiation is 2.57. In the low cycle fatigue (N<(4 x104), the crack initiation was
found out when the crack length grew in about 1.0~2.0mm long, in the high cycle fatigue (N>>4x104),
in about 10.0mm long, because it was very difficult that the crack initiation was observed in the high
cycle fatigue.

6) In the low cycle fatigue the cracks were observed on the surface of tube walls along weld toes, but
in the high cycle fatigue were appeared on the throat of the fillet weld.

7) The fatigue cracks grew steadily along the weld toes and in the weld throat these penetrated through
the tube walls when the crack length had grown to 20.0~30.0mm long, and these were vertical to the
tube walls.

8) In the states of the fatigue failure, the fatigue cracks grew steadily along 'the weld toes attained the
point B, and these grew to the circumferential direction of the tubes. At last the fatigue specimens
failed when these attained the point D.

9) In the cycle to the crack initiation and the complete failure, the S-N relationships can be expressed

in formulas (1) and (2), respectively.
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The Effect of Diffraction Peak Intensity on the Accuracy of the
X-Ray Stress Measurement of 18-8 Stainless Steel

The authors have performed some fundamental studies on the X-ray stress measurement
for austenitic stainless steel. One of them is concern the improvement of the accuracy of
stress measurement. In the present study, the effect of diffraction peak intensity on the
accuracy of measurement was examined using a diffractometer shortened the length of
X-ray path from specimen surface to X-ray detector.

The results are summarized as follows:

(1) Using a diffractometer shortened the length of X-ray path, good accuracy of
measurement can be gained.

{(2) The accuracy of X-ray stress measurement are little affected by the change of
the peak intensity of X-ray diffraction profile at different incident angle, And if the peak
intensity over 1000 cps is obtained, the stress of the cold rolled 18 Cr-8 Ni austenitic
stainless steel can be measured with the error less than =+ 2 kg/mm? at the limit of
confidence of 95 percent.

(3) In the X-ray elastic modulus measurement of this material with texture, the
constant K obtained is affected by the scatter of diffraction peak intensity at each incident

angle, Therefore, in order to measure rightly the constant ¥, it is necessary to select

the incident angles which gives a high peak intensity of diffracted X-ray.

i

1. ¥
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2. HEMRELUEREE

PERMBHIFE 3 mm D H M EE R 7 v v AR
(I8 JIS, SUS 27 CP, &t k¥ No. 2B) T/
23 LU PRI tE A Table 1 15R3. RBRF
FERAY L LT, MEXZARDEFRELEIY

30x105 mm KEMIMNT Li=d DT, FERORBRA &
ALdDTH%. Fig. 1 CFEHEHEREER 1 mmoO
FTAEVER—AVRY v b CHELCEERHEETE
(CrKB 7(311), 35kV, 20mA, 6hr, Fuji No .150) %
Tt JIS d— AT 4 VREFEILT.2 TR VB
OREEXEL T 5.

Table I. Chemical composition and mechanical properties of testing material as received.

. . |Proof stress|Tensile strength | Elongation | Hardness
Cop s M Ol N g /mme) | (kg /mm?) %) | (V.HN)
0.078% | 0.65% | 1.11% | 18.93% | 8.43% 57.7 61.9 175

CrKg 7(311), lmm ¢ double pinhole,
35kV-20mA, 6hr, Fuji No. 150

Fig. 1 Microstructure and X-ray back-
reflection phtograph of specimen.

Fig. 2 3 3RRFEMHEITREC X 50—
Tth & BE#OIGIEREC X HIEEECTHE L 5
BEHEAHACET ZRERP OB X €~ 7 HE
DOELER L. Bhbbhrd X 5ie, EFEEICX
SRUEERIF LV~ 7BEDO7 Y FERL, #
RAB 230 7e h O EHRREEFTH L b b,
THEX LS HNEERBERTIE CIREEBHRC X H <
7Y FABMEN TS, HIE—Riet — A7 54
FERRTH HH, XEEEITE: (1/40 deg/step, 40 sec/
step, AF 9 7R F 4 ¥ =V 7, 1(200)-a (200),
7(200)-a(211) AR L HE I BEEY®) TER
SHLIHER trace BED affoFENRD LRI,

EEREBIISHRET 2 v 7 2 ¥ b RATBEE

RXHMEFTEE VD-1A AV, WEFREOFER
% Table Il KRd. XBAHFTEIFER  ©0L5K
FTRBEIE LN S s—EEY AL, EHITXHER
B TEDLMRDELTEILDROBRALERL .

(1) =7, XBHETHARCBE T D, R
B —E R LXRERDOENC X % EH X
BEORBNERTT 7. £O#ER Table I w3 X
ST OESERE TS Line focus dJ5%% Point
focus X b HCEFHENBON S Z L AHA L
DT, UTEBRIZIL Line focus 2 AU io.

6 l I
Diffractometer
40kV, 30mA, 4x10mm?
- |
|
o
o
o
x
g
-
U
>
c 4
Qo
g
£
bl
B
= 3
g
£ N
= A——a &
@ X T ~a
a A" ‘\\

2 Stress analyser | ‘\ II7_]
30kV, 10mA, 4X5mm? Y
+2.5° oscillation

1 | 1 ’ 1 1
0 10 20 30 40

Direction of diffraction plane ¥:(deg)
Fig. 2 Relationship between direction
of diffraction plane and X-ray peak
intensity.
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Table II. Experimental conditions of X-ray stress measurements.

X-ray apparatus

X-ray and diffraction plane

Method of X-ray incidence

Slit system and length of X-ray path?
X-ray detector

Tube voltage and tube current

Slit and irradiation mask

Incident angle of X-ray (¢g)

Time constant

Scanning speed of detector
Speed of recording chart
Determination of peak position

Determination of stress

Shimadzu X-ray diffractometer VD-1A
Cr Kg 71(311)

Fixed ¢ method

Parallel X-ray beam, 300mm
Scintillation counter

30kV, 10mA and 40kV, 30mA

Divergence angle... 0.57°
Mask... 4%5mm24x 10 mm2

0°, 0°, 15°, 30°, 40°, 40°

0°, 0°, 15°, 30°, 40°, 40°

8 sec

2 deg/x‘nin

40 mm/min

Half-value breadth method
Sin2¢ method

Table ITI. Comparison of peak intensity with the variation of focal spot.

X-ray, Diffraction plane
Volage, Current

Time constant
Scanning, Recording

Cr KB, 7(311)
30kV, 10mA
8 sec

2 deg/min, 40 mm/min

Length of X-ray path 325 mm
Focal spot Point Line
IB IP IB IP
Mask 4 X 1lmm?2 326 cps 306 cps 460 cps 336 cps
4 X 2mma? 534 440 748 692
4 X 5mm? 1160 1050 1555 1375
4 % 10mm? 2120 1550 2915 1910

(2) XHEFEBDORTRET £ v F 2V ML, 7
=74 MR R A RAERTRY T 500k
HBPHRIETEH Y, BRI SHO BRI R
BOERXHEE 5Bl OEEYE S LXER
DR X OERIC X AHEABRNE RS 52 L 2ER
ThD. F—AT7 54 MAOTUE THEFAIVNZ
DTHRHBLRNCEMF A LR TES. LT TA
Yo FROF TR BRI L. Fig. 3 (A
EER, (B) (MR BRL R R ) BhCEEE S
BOREERT. XBEL R —RUESH OB
420mm p5 300mm [LEHE I, T OIRRBTL0" A%
¥THERTHS.

(3) EHRXHFHEEIRHEXBREBECKATS. Lk
2o TEF X RE L WEBEORREA LD 0
ERREM L LG EBE - FRM Y KK 40kV—30mA,
B/ 30kV—10mA ZBA THEIE L. eiilE

DIEFEZHIT 572 40kV—30mA CTHEZRFF - F-D
B, XHEHBIEE LWL 5 CRBA DLy 57 4
VIREDESEHETCH IS 2T - TREL
7o,

JETIRITE S 6 Bebis o T A B CHERMIBI o X Sy
HHEEHMELTT - 7o FAFGHED XRBEIRT
NEBIRG BeDTHRBCA Lic<— 2 2 Hun
Ty 74 V/CHLDOER YT -,

XBAHAL 0 b 40° £TO 6 HEREY, HE
BEY LT 5703 C 20 h3ELHE L2
K% 260-sin? ¢ L UCEHE L.

T DD G B A BEES M RRETRFTRE AL
THEFDEIERATE CEDIRESBTHE S .

Fig. 4 = X R BEAEE R BIEI 31T 5 Ee A RS
& XBRUEGH OBERO—FlEFR L.
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(A) Length of X-ray path
420 mm

(B) Length of X-ray path
300 mm
Fig. 3 X-ray diffractometer shortened

the length of X-ray path.

E
E
E) 40kV, 30mA, 4x10mm?
0k 03 =09420 -214 o,/
B Ve
//
g s
) s
> ./
> 7/
Sk d
2 .
b3 7
E ’
0 s
%o ‘e 4 !
G e 5 10
f// Nominal stress o;,(kg/mm?)
,®
-5

Fig. 4 Relationship between stress
measured by X-ray and nominal

stress.

Table IV. Experimental results of X-ray elastic constants and K-values.

(unit: elastic const.: 1075 mm2/kg, K: kg/mm?2/deg.)

Voltage, Current 30kV, 10mA 40kV, 30mA
Mask 4 X 5 mm? 4 X 10 mm? 4 X 10 mm?2
Ir and Ipat ¢g=0°in
applied stress 0 kog/mmz 955, 1755 cps 2080, 3410 cps 7200, 12600 cps
Constants (1+4+»)/E v/E K |Q+v)/E v/E K (1+v)/E v/E K
T50 0l 7.88 1.88 —31.21 (7.45 1.69 —33.00 |8.01 1.86 —30.73
St UME | 414 +0.66 +6.94| +1.35 +£0.62 +£6.53 +£1.20 +0.55 +5.74
ond time 9. 89 3.33 —24.87 |7.74 2.62 —31.38 |8.06 2.53 —30.51
+1.52 +0.70 +7.35| +1.38 +0.64 +6.65| +1.26 +0.58 +6.05
Average of 1st and 2nd |7. 88 2.861 —28.04 |7.60 2.16 —32.19 |8.04 2.20 —30.62
time +1.48 +0.68 +7.15| +£1.37 +0.63 +6.59] +1.23 +0.57 +5.90
: 6.77 1.10 —36.35 |6.81 1.22 —36.11
ekl B [, = - - +0.72  £0.33 +3.48| +0.67 +0.31 +3.23
" 6.97 1.76 —35.31 [6.95 1. 87 —~35.39
e = = £0.90 +0.42 +4.35| +0.87 +0.40 +4.19
Average of 3rd and 4th | _ _ |6.87 143 3583 |6.88 1.55 —35.75
time +0.81 +0.38 £3.92| +£0.77 +0.36 +3.71

3. ERBREER

Table IV % F[E - E % 30kV-10mA t 40kV-
30mA DRI L B B WE R R AR LA EFX
BEEE LD TRDTUESRLC I T L FFROEMIER

(Bl4rEEE, 35kV-20mA, mask 4 x5mm2, X#HEK
£ & 420mm, Ig=1300 cps Ip=350 cps) X b & hsie
ey XEXBE S EHLCHRENEETH

Limit of confidence...95%

5. ERUROEANLEEE - BEREIAE R
HEBAUAIE X BT XL /5. InsEH
DIGHHEERE (30kV-10mA, mask 4 x5mm?, X#i
R E270mm) st A58 L 18=6000 cps, Ip=

2930 cps Th 5.

X B EEEEORE 4 | (7272 L 30kV-10mA,
mask 4x5mm? {3 2[E)< pEL TRV, Bbhic
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EIIE T 6 RAHD 5 BAFA ¢=40" OEIFXHE

E— 7 BERELLBWERNEL RO T, 3, 4[H
WETIEE— 7BED AT Y NTEX AT kD
XS CBEHREBA K.

ZDEML KfEL,

(1) A—REHHRT v ELAELTELREL2H
DfEIL, € —7BEDEL 30 kV-10mA, mask 4x5
mm?2 ZDEXHED A5V AR,

(2) BHBORES 1, 2EL 3, AEAREETITAE
eERBVETTCWS, LOLLERE - B8ty 30kV-
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EFzE 4o pUNEL b, Ip 11000 cps Bl R
fedud 4o i3 £ 2kg/mm? BN T & dibinb.
kR, A—BHRTELNE 2 BRIEDHEN AT
RO, XBEERRIREMRLTE—7BE

FED, BHNEREZE 0 NI H|LBERX
2b0LEzbhs. COX IR TEAERY D
OFREBRFBOHETH €~ 7 HEIF IR
FEEIEC—7RED 7 VR LBBOFRTIZTEA
CBIR LR, 2 E Y EHHEDREY HF 5 1-Hic
B~ 7BEYBETII VT Eibhb.

Diffractometer
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Q Av.of 12 34
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Fig. 5 Relationship between error in stress
measurement and peak intensity.
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CHEYBERLLNT, HOMC 22D 7~ 712G
5. K OREWI L —ATFR LI~ 7 BED
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RS VERWNINWIN— T ThDB. ZOFEEMLSER
KDz K — 7BED AT Y 3 kS ER
Lo TWBE EMbhb.

~

_.\\

o
T

™
T

T

—

* w

Error of constant K AK(kg/mm¥deg)
wm
T

L

or—

1 1 1

1 L 1
2000 4000 6000
Peak intensity I (cps.)

Fig. 6 Relationship between error of
constant K and peak intensity.
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Fig. 7 Relationshp between error of
constant K and standard deviation
of peak intensity.
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FEOZIPNEVE S bbb 1, 2HOEMES
BRBRAYEL THE L3, 4EOREEE Thind
DEHMRED. EMiEETHEERFXRE — 7 BEIVIE
WwEe—7iE (20) VP LPEINBOT, €~
7BEDOAT Y FOBTOE ) XBASAOFAER
DHBENTHEAE AT 0BV LY 20-
sin? ¢ RO E T HRENMT S, LT,
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OB EDER K OMERMED KN BE S B E
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B, FRBEAENCHEIB-C-s7RENED
5 X5 E S EBRRE CRERKOEREIVNE
{, ZOBTRAELHUEZINBbDELELLRS.
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Gradient of the regression line in the
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Fig. 8 Relationship between constant K
and gradient of regression line in Ip/
Ip—sin? ¢ diagram.
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ERBRS. B —RTF+4 P ATV VAFIOER
KOBEITREEIER AR ERE ek 5
BRETIRE TS, EWERREINSTE T
5.

4. #&

EHRXBE—~7BEL TELRTED D DI, R
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DEREZZEDBERDI S5 THS.
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On the Calculation for Designing Some Parts of the Ross Feeder

At the shoot of gate of the hopper storing gross stones or large grade ores, does the

chain curtain hang and hold back the stones sliding down the shoot.

And when the chain curtain is slowly driven the stones flow down the shoot,

The calculation of stone-pressure warked against the chain curtain of the Ross Feeder

is as follows.

1. T A2

WA e s Lok A—D Ay L — b
o, Fa—vOI—FVYERITEC vy —+ET
NbhEBLLS ETLHEODY o TRITIED, —#DF
=~ vEEPHRc CERE T, HOlra—-viv
=~ FOEX b EACEIHERS,

i, hy A—HODY o — FICIEEL T ER
Rhtok, —HOF - —VEEILT L ECHE
g, SEEREECEREEL T, va.— b iER
FEOHT, o TrOr AT 3 ~ FITEOEIHD
B, Fa—vOTEERLBNLOTTETELSA,
RO DI HEHTEH D, BELEECLD,

AT, PEDeA7 4 —FREE 08Ty
— P HREDF - — VIfEET AEECENOEER
C2WTEL TAHD,

2. 5t H &

27 L, ZOHETCREROEALL T, RECE
AEA (1T OBGERAL TS,

Noriyoshi Tkemoto

B
1 &g

% =35" A O B AR A

a=50", — +ERH

¥a— HMEARES KESRFROHAMESE BH b
L, BA=800mm&$ 5,

COHRAOHEE B— A fEHT AE RO ENEHEE
T35,

TE=/AkE HATS) XislanElEH

WES®E:  BH=800 BHIAH{(®H)
AH=2000
_ 800 _
tan/ BAH = 2000 =0.4
S L BAH =250

*7- BB ZAH (F47)
BE' B rofEEo s C X hER CH ¥ Fi+ BB
mib AH B~OEEEET
CH'=AB sin (50°+421°50' —35°)
=2150 xsin 36°%50
=1290
H1
AB=1/8007+ 20002 =2150
i EEDENBRLEEOFEAC ST EETED
EREOLTHE (H2E2R)
IHhEPGER ST EOBOBEEEIEL S
L3 (EESoEE=05)
d=tan~4}. 5=26"30"
¢=35°
AB LD+ 3% TER AE #5(<¢
$4-8=35"+26"30' = 61°30'
AEZCD  (FfT)
BLFESAROEE=CDx CH'x1/2L 4%
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6=36"50"
¢+ 5+0=30"126"30"J-36°50"=98°20"
CD=CH'+sin 98°20/
=1290-=-s1n 81°40/
(sin 81°407=0. 9894)
=1304
1/2% CDx CH'=1/2x1. 304 x 1. 290
=(}. 841m?
BAEOENGEAE=ABOEMXIERC L T
LbbEf, TOENE P L+hud
P=0. 841m2x 1600kg/m3
=1346kg/m
HLBEOO AHYESRL 635
Zhidd v A —~HAOOESE 1m 40 0FAaDOES
Thbo
tow, BERIY EEABERIIBEID E
DEEIC L o TR{ELILRTWB LD ERET S,
ik, Vo OERBEEGORDIEOMES A -
BRI LI B3Th 5,
BN
H22R
L ABB'=180—-71"50'+35"
=14310/
1xbH ABAB=21°50
. / BB A=1%
AB AB'

sin 15° ~ sin 1437107

AB — AB sin 143°10'
sin 15°

0. 5905
=2150 X 5 5588

=4980mm

8 ERODENRPEOERACS T RKFERE
TA
E=90"+5— (180°—71°50")
= 90" - 26°30' — 108°10/
—8720

a=>50"
BEODERN PRRATHD IS
sin (@—¢)
cas (d—¢—p)
sin {50"—35"
cos (50°—35°--8°20"}
sin 15°
cos 6740°

P=G

=G
=G
H1 G=£§£><R

AB'=S§ ki< (§=4980 mm)
w=EaOLER 1600 kg/m3
sin(e—¢) cos(@—pF~¢)
cos 3

__ sin(50°—35") cos (50"—§"20' —357)
cos 820/

T po

__sin 15° - cos 6°40'
cos §°207

=0.26
§=4.98m k9 S*=24.8m?

G :Lsglﬁ_otl «%0. 26
— 5160 kg/m

0. 2588
0. 9932

=1346 kg/m
ZHULFy S —HOORTE lm Y h DEADER
ThD, F—HFRAOEBEE—FT 5,
Xhic, FoA—HAY o —~ FOESAYR 46 L1
HBEEIDNT, FEOHE—HAL I - THETHE
3 BEME
ek

L. P =5160x

BE' 7 AH'
BH =800
BH | AH
CH'=AB sin 31°50
—=2150 x0. 5275
=1135
¢+8+6'=35"+26"30"+31°50"
=93°20/
AE/CD
CD=CH"-+sin(180°—93°20")
=CH'=sin 86°40'
=1135 (. 9983
=1137
PO LI
P=1/2xCDxCH xw
=1/2x1, 137 x 1. 135 x1600 kg/m*
=1033 kg/m

AE/CD
AH — 2000
AB = 2150
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Design of Dynamometer for Deep Hole Grinding

A design and performance of the dynamometer for traverse cut internal grinding is

presented in this report. Tangential forces and radial forces will be measured by this

dynamometer.

To pick up these forces, strain gases on elastical geometry of metals is used as transdusers.

These outputs are large enough and have linearity to forces. The magnitude of output is

kept constant in traversing the grinding point.

1. # 8

BEANTE E L THERIINTG, E=A2r, &
BRI EALERIRINEMIETELBHN,