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Development of the Full-Automated Mechanical Testing System
for Steel Products
Hisao SAITOH, Takayuki KOoYANO, Masao ENDOH,
Shigeru TsucHIYA, Noboru OGAWA and Kohzoh MAEDA
Synopsis :

Mechanical testing in steel production plays an important role in both quality assurance through the
materials inspection of various high grade steel products, and stabilizing or upgrading the steel quality
through supplying the production analysis data. Authors have been engaged in developing the updated
materials testing system for a more accurate and rapid testing process. However some problems still
remain in the area of delivery time of test results and worker’s job efficiency. In June 1988, we developed
a new system for total factory automation of the full-automated materials testing at Fukuyama Works, NKK
Corporation, including the automatic machining process of test specimens and a computer control system
first of their kind anywhere in the world. This paper details the aims of the development and the new

machining techniques.
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(1M TR IR & 280 i+ % Bl Table 1. Main specifications of equipment.
(2)YINTITHE S /5y % 2 0 % [HEIRY LB 5 Heffy Machining equipment
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(412 WU > 7 HES e ATHRBRF O I LHA CEE | Speed Foinfeupon 21 C M
( 5 )/ﬁﬁﬂﬁk;ﬁﬁ_&Eﬁ%ﬁﬁ‘@ﬁﬂcﬁ”ﬁ‘fﬂﬁ(ﬂi Applicati;)n Hot/cold rolled, coated
ey . . Punching Coupon size 0.4-7 mm¢, max 1 mwX1m/
NSO MEHKEF N LEEDOFEIDOHIZ AT T press Ig/lethgd 1Slzgle l}ead punching press
e pee min/coupon
NCHIR TR RS LT b O FkICE PR Plove. ot/ cold ralled. conted
, - s Flatpe | Apolcation | Plate hot/cod role, cante
Iﬁ( Eans ’ HU:LF L7 oL roke b TNTAT A rs“;;ecchnin:l?:g gyped ;/esrtiqal/ n(‘)?)ChininE' cl(;)nter
@T%%li$ﬂfﬁﬁfﬁ)6 pee .3 min/100 mm thickness

Application Plate, pipe, shape, hot rolled

"= « - Charpy Coupon size 9-70 mm¢, 65 mmw, 90-115 mm!
3. ﬁE!ﬂ‘Zﬂ'Eﬁﬁ‘/ZTi\U)*ﬁﬁ specimen T. P. size 10X6.67, 10X7.5, 10X 10 mm
machining Notch type 2mmV, 2 mmU, 3 mmU, 5 mmU

Speed 9 min/coupon/machine
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Testing equipment
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Composition 100 t X 2, robotX 1, controller X 1

s S gl S Ee O = S 100t ExtensometerXZ T. P. measure X 1
L H é’]ﬂﬁ?ﬁﬁfl’ %EB1§ L7-&H é‘b*d-*’l'"lt%ﬁ VAT A %*%* tensile T. P. size 3-70 mmt (flat, cn/rcular type
A N KA \ > t 5 > tester Control Rate of stressing/straining
TEHELENSLEHEL, KOX ) GHELEBZEL 22T Capacity 28 000 pcs/month/2 tester
<, *E il %gf%ﬁﬁ D H‘fﬂ?ﬂt%ﬁ@ =% IWVFA AT LD Composition }[9 })X 2, controllgrx 1, extensometer X 2,
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FICEF L. 10 t T. P. size 0.3-5 mmt¢ (flat, specimen)
. e R :e":de Control Rate of stressing/straining
(L)ESMEOIT. - REREHO - LEH L X7 20 ester Evaluation Tensile test, Al, BH, rankford
Capacity 28 000 pcs/month/2 tester
% Composition .II{ISbX 1, é\STMX 1 (50 kgf-m)
A -5 N Charpy obot X2, cooling bath X2
( )¥ |¢0) & ﬂf H@J'ﬂ:a)ﬁ;‘k impact T. P. size 10%2.5*(1)8210 mm (2V, 2U, 3U, 5U)
5 =z LA - L s b tester Test range +20-—-100°
( )’H;E 2 “ﬁgﬁgg%iﬂ b ;Fj‘ﬁ"( &% DD’L & "it’%ﬁd)ﬁb Capacity 24 000 pcs/month/2 testers
%"‘ 7 A @%17‘]‘( Composition Testgr)( 1, cggtroller)(l
- . S L] . . . . Erichsen T. P. size 0.1-2 mm¢X90 mmwX 90 mm/
DD T THHABIEEZMGOBHR L ROL ) IT tester Method JIS A, B method
57 Capacity 27 000 pes/month
Tro72.
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(6 )FHmBH, T8 RBRH O REE RO o oot s 3 Flot specimen machining
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AR 2 vy g i‘:: or:\f:ei:gwrggcehliun:e ® (ﬁ;uofgrr'\:::c tension testers
() EwREHR, THEROER I 27 L7E (@) Laser marker ® Automcmc tension testers
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RO DREHRERICE > THSE L -5 RBRE s ¥ — machining center @ Automatic Erichsen testers
DUAT Y b Fig 140, EEMTH- KB Laser merer ® fogers ' MY 1Pt
Table 1 12553, =S OFMIIANZE % DSIE RS 4 .”m“mmmmm
%. Fig. 1. Layout of the materials testing center.
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Fig. 2. Computer system configuration.
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(2) Machining
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Length of specimen +0,~2.5mm (0.100 ir.)
Angle of notch t1°
Radius of notch +0.025mm (0.00!in.)
Dimensions to bottom of notch: 8x0025mm (0.315 +
0.00tin.)
63 pin. (1.8pm) max. on notched surface and
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Q.25mm.
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Finish

Fig. 6. Dimension of Charpy impact test specimen.
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Fig. 7. Machining process of
Charpy impact test specimen
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Fig. 8. Measurement method of Charpy impact
test specimen notch.
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Table 2. Measurement result of Charpy specimen.

Ltem Measurement results (AS,INMOteAS,]O)
X Bar 4
Angle, 8 (°) 44.99 0.13 45+1
Width, W (mm) 9.993 0.005 10+0.025
Thickness, A (mm) 9.995 0.007 10+0.025
Notch bottom height 8.012 0.009 8+0.025
Depth of notch, d {mm) 1.982 0.014 Not specified

Unit : mm N=99
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Photo. 1.

Laser marking on a test specimen.

MOLEDRD - EWMWOL D) ICRELEE S R0 DH
L. TOX)RWICL—H—ZEN L B ERIENTT & H)
MEEDa sy FI X PEENRLLNWT EHH D, HEEL
BIZELXFHM) CEARTH S, HENOFPD 2 H
ST A DI HHREEHECTAULENDH L. IO
7O KRB O BB A O THENER 2 FFE L 2
e R ERBRETAHILICL s THWELRERTIC
L7z, SHIZK DGR TEE L-BEgE o b
WO % R L 72,

(2)XFHENDHFA

EREEMLY A7 LAONTOHRIERICI/ S—a—F
LEBBOLNTWED, ADEIERRTELVWEDR
Madhsb €I THRBEHE~O#NETORE I
Photo. 1 IZ7R 3 & ) 24RO E K TFEH /2. Th
WEDHBTHERY LA 2L— 7 —DFHRICL B8
BHOWM T & WREIC L 7.

IRBICED T EEEIIEA Ty F DI AN
BAELZELTHHEBICIA Y ERLETLRCBITER
B oMM EANOH B AT AW THRTE
HEHZL SRk, MEERER S R 7 4 OANE
BAEEZLDICTHIENTE.

4. B W Kk R
BB O AR S ER Y ¥ — TR L - HER R
REEY 2T AOFEMOERIAKOISICT LDOLNE,
(1)EAMD &N a8 ERER L O/

A ) MHEEOEL Y, Ly LY —REF 12 8, FRE|
RAAERR 19 fE, R ERT 2 fE, RERBRK 1E, £
DMENR IR 6 H, BFF 40 BEORERF 88T
TEHEMENCREEM L A7 25l LE. Ih
WX R BEERET THLY ) &R B H @ 65% D HEMN
TR oz, Py ME—, BIEED, U s L LR
BiZonTid, MIA,6RET co, HRMOEEHS)
MBS £ R EB L.

b)EEMLES 1 v L ZFEEOHETHLEE D L
NEFCHELE. Tabh, RSN HE AR
DR, B HERSEO Ny 77 v THEOHKY, B
LI RDOMEPEIIIIETE BNy 77— AXR— ZDEE
5,

(2)EREOML - RE—TTEHI AT LDEA

a )IREER DN T o X v L BNEM RO,

b EWE, EHEEHR, RBHB X UREBRF OEH,

TREBSEOEEER Y AT LD,
INICE D RERTFHFRBRLMIIIE L T dEE 5 <
CEEER 260 2095 LFEHHRBMLCETLHIER%
BR& 100 4% 2258k carR@BLE/A. £
ZoPER 240 FEL TV EHEIRREBO T % /) 1/2
WM A E AT AT,

5. & =}

AEIFISE L 2 2 BB HAER Y X 7 2 3 BB
BoO—UERE & B LT THO TER L R
DR=y N FA VAT LEEZZTV R, SREHABRE
RUATFLADWVSEFIDLRLVT v T4 54
KEBORF L HbETh BV o 2 ) OMBEHERNT O F
EEAHELZ > TWET.

Bl ARY 27 AOBRRICH - TEREIHITE W
Pzriv s (BR) BSLEMEFT O 2 1k L, TIRESH T
WRBEWAERSMCERHOFTEERLET.

X 73
1) FFEERS, MERZ, RE £ T RR: MR,
23 (1978) 1, p. 49
2) HEESA, FHEA, NE &, REEk FEpRk,
BEFIERE: B ARSI IR (1985) 110, p. 70
3) ABMERE, WH AR 24 B AREIERA B BBRE ML R
F AR AHEE (AREEHn Ry PILEXR) (1976)

— 109 —



