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(TENSILE TESTING AND STRESS STRAIN PROPERTIES OF STEEL)

SEWHEE: RS R
(1) B39k SR8 (direct tension testing) )l &4 A
(2) HLBFRF RIS AL (servo hydraulic testing machine) fj#e/
(3) T AN 5K Sy PERE (Tensile properties)
(4) 50 S HAFIHE R A SR iR

S 22 HE:
« XWLA: 3043 Bh ST ] URAE
o W B: 60NN FH (EFEEHVE: BLEFRE A DA, Tl R
« W C: 30580 MAMEE
o K . AP UIIHE A A
o XN R Chandout) 5 B FI7E S 200 BA L4
o BYPAN M AR B Celastic modulus) « HLAAIRR PR (proportional limit) . J&
ARamE Cyield strength) FIiHrssE (tensile strength)
o WL ASTM E8— /@ #1 A1 10 i S bt i 7702 (BT Mok B[ #]
LR PSHARINTE)
LI MR -

B0 1A (the direct tension test) FH K & U4 2 44 BHP AU B8 (mechanical
properties) , Wity KA E (Young's modulus) . HL#IH IR Cproportional limit) . Ji il
SREE (yield strength) Flid7 58 (tensile strength) o 40 F45 1 24 /) 9% H. (the appropriate
grips) FH-E G R AL RS 5 A, RIS BN IR PE ORISR 8 ) #R ] LA
TEIXAMRIGAE S5, FATHAR RN ERAE S 1 44 R AT R (the behavior of steel in
tension) . IREJLATFEAR (specimen geometry)  CREARTIANRIKC RS ) WL SEm . Ak
%2 (measurement errors) FIEFA N 7730 Ceyclic loading)

BA T A FH Al B bR MERR SR (standard threaded rod)  FIEXH7 f7ik . 4N
B H TR 43 EL R AR Jle—/ME2 #R1 C(constant cross section) o AT - E 2 AT
KB SEREARREE (the specimen gauge length) o 1F & 8NAT R AN B 20 A FH T 4 K55



A3 BIFL N S, PHEIX AN 843 1) FE A (the deformation) # K« {471 AN A 1 5 (constant)
B, HAXFEA REORUEN ) AR R v et 48 —3445 Cuniform) .

The actual specimen strain is measured by an extensometer that is attached directly
to the gauge section of the specimen. FI{EE 1 242K 8% (a constant rate of
displacement) 253 EFiEINH 1, AN/ F1 (the reaction force) Hi“ 74 fEss” (R
WA, load cell D W&, A7 FEHE HH P APAS [FIBOARMI & o A8 11 467 7 Ph 22 e /e
fiE 5l #% (the actuator) PN Itk i AL B A5 4% (LVDT, Linear Voltage Displacement
Transducer) i fE . FATTLIEE XA FE FAFFREE (the specimen gauge length) 1)
A NAR (the integrated strain) AH%% . Wb 280 T n#k 3t (the load frame) F1
R H - (the specimen grips) FIARTE o SEBR AR AR & B 4 H 22 e fr il A b v
[fi (the gauge section) L5111t (the extensometer) M. XA B ME T 5[4
WHRERIIOIRS (EEZ7E: “7/17] #54, Extensometer gauge length, /4 %//#1¢1- )/ i
FELE PRI T (E I 0 TAT K ST/, 2 HIGBIT 228-2002 - (2 /5 #1 #1500 47
12 77740 » 45 1) o AR RE BERIAR R 2 — SO 5 bR g (the
calibration of the extensometer) 141X~ R~}

FEIXANRGS B, FRATEMARA N Tl 198 2 X L )k (standard)
K140 (thin, thick) FIHE (long) o BF = /AMRKFEA A (9% (cross sections) T
R, BAKTE AL 7 AR RS  FRATTIR H & 5 N 1) 1 e 3 i A A T A2 A A2 4L
VYA RS LG A = A [RIREAC BE AR A, AR I 5 7 T (R A [R] o IX AN AR B2 (the
standard length) [FIRAER LEAR X LEHUARAR T2 1850

TESSWLA, AR R — 2027 > el A R B L2 R an 4] 27l & R 48 (the
measurement system) o {ESIUBH, BN T 3R AN4D WY
AP Ao BRI AU 22 0 YA BN A N2 M 3A (four unload reload
cycles) : —ANELFMETEME (the linear elastic range) P, —ANWIZELLGIRER (the
proportional limit) &, —/MNEJE R 2 (the yield point) , #)a —MEHRALET B (the large
strain) o FRATHMEEX LA F . Hfa—Aeale G, BN NRRMER S, HRE
A lE, X RESWC, WAPIAN R (the initial measurements) A1 2
A (the digital data files) ¥4 0 Sk AR AE B i — N0 00 58 OS2 A A

SRR
M7 -

o FE T B R AR 48 (the data acquisition system) , 313453 % (the channel numbers) .

fRI%Z% (the transducers)  KHEZEZL (the calibration factors) ic/EH ic k4K 1.

R —VIEH o

o 5T .

o MEAEARE I BRI EFREE K E (the diameter and specimen gauge length) . 5

PR B LN B B HE TR M) (the base of the taper)

o A2 AS (the caliper) J5E 5 M TIArEE B (the gauge length of the extensometer) .

R B N % FAE0E 24 07 B R B A 4T (the locking pin) &, sk pkERE
(corresponding to) ArEEK:EE (the gage length) FI% A% L Cinput and output

voltages) -



BET il

o JEI AL S (load cell) 1%,

o il (the specimen) 53 H (the grip) g%

o JECHR Y A (the bottom grip) JilEI#: A %% (the crossbar adapter) H, fEi& 4147
BB AT AAAT (load pin)

o MR T LS 2440 _LEB e H (the top grip) 6% _ETHIfME:A 8% (the upper adapter)
B2, R A6 BB BT AN4T (load pin) o BRI 4% RS T4k &

o 5 |{HTF (the extensometer) e ZiAfF F2:, FH{RuF&EHE (the gage) 7EilLFIT)
th e (the mid-point) .

o PG| {7 (the extensometer) , LA{RIEHH (the output) HEIEFF G briE K (the
gauge length) [{H .

* Apply a small seating load by lowering the actuator (20 kN). K€ 5#% (the actuator,
20kND ,  DABNZ—N/NMP [ e 34T (seating load)

o SRR AL B 230 B8 I B AL 2% (displacement transducer) FIAZAH1E

o H—FP e Bk (1 sec reading rate) JFUHIEITHIE KRE RS . {RTE € 2 KT
i SCE .l RnTLLGEFF (BYPASS) B R AT, AT I [A) 48 154009 . (reading
rate) DURFF—ANa] DU B0 25/ (data size)

o AR R 0.05 cm/min AR TEIE R 22 2 Je~F (I &K B (the 2 inch gage length)
PREAREANRAE A AL (the displacement rate) DAFRAE—ANAH [E] O M AR 33 %
o — HARMF IR CXE R 5 far 2 — 782 th L, the load versus displacement curve, [{7E
ORI PN VR 2 S T 2

o X FEJE— MR GRS, IRTFEDNE 2D = AN EHEF INEIEH (three
unload-reload curves) o JET LGRS, IRPIETEIA ML E (the
locations for the loops) . 7EREAMEFER MW ALK (selected strain level) |2, H] 0.05
cm/min [RINZGE R, FFEURIA7E J7 15 Creverse the displacement direction) . %1 50 kN
(VI N BAAE, LU R RN 2. AR ZAEME3A (loops) 1A I KA A% AR 4k i
K, DA I TR

o frangsRE . — BB (well defined neck) HHL, EGIHHEIR, LIk
LAKE7 N

o SR T LU, WU TSR A ELAR R R S (AR EEAC B2 (the final gauge length)

ARIEE X

#7777 (Tensile Stress, o) , & HIHJUAARIE AL (the initial cross sectional area) & X (divided
by, #FZ7/#: divide 4 /& “To sector into units of measurement; graduate. %/
Bi: W mERAIARCAZIBE s RGP EEAL, fEsba | o An2Y, & KRR 1l
LIRS (the load cell) JTilll &) J. By B RIX A AR F) (the nominal
stress) o DA AN o AR B2 )N, JUISEEBR Y ) (the actual stress) 22 RIR % .

/74 (Specimen Strain, &), & B3 T AREEKE (the extensometer gauge length) & X



(divided by, B[R L) 5 TR L (the extensometer deformation) . iX
FEMUBNY AR 14 B A5 152H (best estimate)

LA (25 X 3E, Apparent Strain, &, ), 2 HAFFRETCEE (the specimen gauge length)
€ X (divided by, @Rl FD €3 #47# (the actuator displacement) . iX
MEZNG T #RAS T (the apparatus deformations) , fig 5 80U™ H AR .

#7ICAE 4 (Young’s Modulus, E) , 250 215 LL I BR- (Proportional Limit) i ity £k 4: 1] )
H % (the linear regression line) M} AE (the slope) -

LLPIEAR (Proportional Limit, 6 ), 2N I WARTCRNIMENEIC R (linearity) fi 2511 OO\
LM R AW, T E R E MM E ) LR N I,

ANy (Yield Stress, 6, ) 5 SEMBHIFAATER. T3 ARG BT A7 W AR AR B IR 5% 1 1
73 G NI N AAT A HPRFER TG DL, [FIFE AT 2 0D .

ZLFr A (Tensile Strength; 6, ), WA NN AR M2k B KBTI g0 AR T 5
PNIPIE

FCSEHF7#/Z (True Tensile Strength; o, ), SN BRI 2R KPR T X BEHT T 7E N4k
IR AR T AR D o FRATTANTE e U S i AR, DRIk, e B i e s
(R R ARR TR R v S TR s o FRA B e X AME 2 i s (the
True Tensile Strength) .

LR
PRATT PR SIZ B0 75 0 A 45 DA 2255
o [F) I T 5 M R B4 45 SR IR AR 8 g AR il 25 o 485 mT A2l oAb — 5k AT B0 2K
T INAAG I Hh £k
o FRARAERN S A 2R B4y (BI%N AR ) (1), (RIS T 5 i Fe 2 2 45
FIIER . XA 2R 1% I B w] 3P Ja - (the initial elastic region) ,  ELA5 A% PR A
e s
o AN AN ERREEA BE (R AF, U5 Mo h 25 SR 4 & R o e e R R T n 4
RIS
o AT, IR IR g5 R AL A R A
o5k RAL FALF I DU S g Hh £ 1, T 545 R 2iA ih 26 & BUE JE Fr B 1,
AR R NN AR 5
o — /ML MR LEBIARIR . SRR . PRI R (reload modulus) + $t
Promps . HEPRAREE . K E Celongation) A AR (area reduction) [118H .
o —IKBEIR G LA TEAR T2 50 1, by BT A R E 52 55 Csignificant observations )
o ARV S REAEA AN o v LD



o« Hifnid gk
o KIS 4 RN s Ko

AT 2
B AZ I Qe 52 25 2 1) 2

SRR IR T LA S 2

U DU PR AR A BN IR, VN4 (the unload reload loop) 2 i{i
zliy
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BLFRIY Sy S A B ) A
TENSILE TESTING AND STRESS STRAIN PROPERTIES OF STEEL

BRI FER
H IDATE P& A7 All dimensions in 285 Group No. SZI6 75 Lab No.
JE Device Jj Force  {EZ)%8{7 % Actuator Disp. 5]{#11} Extensometer

K22 Calibration. Factor
DAQ 15 1& DAQ Channel

#y NHLE Input Voltage

T L ME /5 Calibration Reference Point

FRL2EA Material Type FrEEKJ¥ Gauge Length XAk 4 File Name

HL 4% Diameter , , , -

Z3§, Zero Load FAEBh#e A Zero Actuator Disp. %5 | i1 Zero Extensometer
H14f H.1% Diameter of Neck 2K S Final Length

FEIE Y Material Type Frii K J¥ Gauge Length A4 File Name
Fif% Diameter , , , -

Z 4% Zero Load TALBh #4467 # Zero Actuator Disp. Z5|{H} Zero Extensometer
45 H.4% Diameter of Neck &K FE Final Length

FHEIZE7 Material Type Frii K Gauge Length A4 File Name
Fi4% Diameter , , , -

%% Zero Load ELBh#A % Zero Actuator Disp. E 5|11 Zero Extensometer
45 H.4% Diameter of Neck &K Final Length

FHEIZE7Y Material Type Frifi K Gauge Length A4 File Name

FL4% Diameter , , , -

%% Zero Load ELB)#AI % Zero Actuator Disp. E 5|11 Zero Extensometer
45 4% Diameter of Neck &K FF Final Length




