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WEB-APPLICATION FOR ARCHIVING OF CREEP AND LONG TERM STRENGTH DATA

The paper is devoted to description of the software, which made as web-application, for collection, storing and processing the data of creep and long
term strength, including the case of creep-fatigue interaction. The short review and analysis of problem is presented. The technology for minimization
of creep data storing as well as the architecture of web-application is discussed. Software contains the possibility of imaging three parts of data, which
are creep curves, long term strength curves and diagrams of limiting amplitudes and stresses. The values of temperature, stress, grade and literature
reference to the data are demanded database fields. The examples of the work with database and with plots are presented.
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Introduction. Preserving of information containing
the experimental test data is very important problem. The
last century was characterized by the snowballing increas-
ing of publications in different handbooks, monographs
and papers in scientific journals, in which the manifold
results of experiments were published. Nonlinear Mechan-
ics demands a number of experiments, which is a lot more
then in traditional part of Mechanics. Due to their time-
dependent character the creep and long term strength ex-
periments present one of the most labor- and time con-
suming part of the experimental investigations in Mechan-
ics. The creep experimental data were scattered in a lot of
papers and monographs, among which the books [1-5]
can be specially mentioned. The review of publications
made in Russian up to end of 80" years of XX century can
be find in the book of Nikitenko and Vakulenko [6], as
well as the last review in this field was published in the
paper of Mackerle. [7]. But the largest amount of the data
contains in a scientific journal papers.

In a time, the unique experimental data became un-
available because of natural causes which firstly include
the practical impossibility for the researcher to recognize
the source of information with necessary knowledge. So,
the large amount of experimental results remains unknown
for scientist or engineer who needs the corresponding
data. Such situation leads to repeating of experiments
which demand a lot of time and costs.

This problem is deepened in the case of long term
experiments which are necessary in investigations of
creep, especially it concerns to the tests which are carried
up to the rupture of specimens. The costs here are in-
creased many times due to time dependence of this type of
experiments.

The first attempt for solving of the problem in con-
sideration was the digitizing of publications. The creating
of big electronic libraries benefits the many investigations,
but the problem doesn’t solve finally: it is practically im-
possible to find the data for necessary grades with de-
manding values of temperatures, stresses and other test
conditions by use only the title or abstract of a paper.

One way of the problem’s solution, which is most
general in last decades, is developing of databases con-
taining the full set of possibilities for data collection, stor-
age and processing. Now the best way to access the data-
bases is installation them in Internet as a web-application.

This possibility for more common data of chemical
composition, physical, mechanical and technological
properties of engineering materials was realized in a few

web-portals. Among them the MatWeb
(http://www.matweb.com), Databook of Steels and Al-
loys (http://www.splav-kharkov.com) [8], which con-
tains the data of grades due to former Soviet standards,
and European Steels and Alloys
(http://www.steelnumber.com), can be marked for their
completeness and availability.

It is necessary to mark that creep and long term
strength data are practically absent in this web-sites. Only
some examples of coefficients for equation describing the
uniaxial creep by Norton law jointly with Rabotnov-
Kachanov damage model [1] can be found in Databook of
Steels and Alloys [8], but information about experimental
creep and long term strength curves are absent therein.

Thereby the development of new database containing
information of creep experimental data including repre-
sentation of creep curves with primary, secondary and
tertiary curve pieces, long term strength curves as well as
amplitude diagrams for creep-fatigue tests, can be re-
garded as an important task.

Software description. The presented paper is de-
voted to description of the implementation of this goal as
web-application ‘CREEP DATA’ with access to database
of creep experimental results. It is designed as a part of
web-portal ‘The World of Mechanics’
(http://www.worldmech.net), where the information
about achievements in different fields of Mechanics is
planned to be loaded.

The work has two stages. The first one consists in
development of database architecture, its implementation
into the server, design of the web-site pages with appro-
priate interface sections and data completion. After the
moment when the database of creep data will be initially
completed, the second part, which include development of
special software for analysis of data sorting, automatic
deriving of creep-damage equation coefficients etc, has to
be done. Just now the first part is completed and will be
presented in a paper.

Let us discuss our strategy. The creep curve plots are
usually presented as a bitmap figures in scientific papers
or books. From the point of view of data processing such
presentation is not convenient for storing both due to large
dimension of each image and to practical hardness of di-
rect access to data.

That is why another approach has been suggested.
The knowledge of creep curve behavior, which generally
demonstrates three above mentioned pieces, allows us to
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formalize it. Only few points from creep curve are neces-
sary for storing the data. Two-dimensional creep curve
plot is built by two coordinates, which are time ¢ and creep
strain ¢ values. The schematic representation of this parti-
tioning is presented on Fig.1.
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Figure 1 — Schematic representation of creep curve

Due to the fact that ¢(0) =0, the Pointl is the point
of approximate dissection between primary and secondary
creep, Point 2 is the point of approximate dissection be-
tween secondary and tertiary creep, and Point 3 coincides
to the moment of specimen’s rupture.

Of course, we can include to the storage the curves,
in which one or two creep stages are absent. Point 1.1 was
additionally introduced in order to obtain the possibility of
deriving the analytical expression for primary creep. So,
each creep curve needs maximum four pairs of numbers
for its formal representation.

The input data allows the graphical imaging. The
simplified presentation of primary and tertiary creep
stages by Bezier curves is used [9]. Of course, some dis-
tinctions with real curve take place, but this image is nec-
essary only for visual control of data has been input by
user.

Now let us briefly discuss the working sequence.
The user who intends filling some database fields has to
register in site. The page http://worldmech.net/creep/ con-
tains the necessary form for registration. After successful
login the user has to select ‘Add form’ (Fig. 2) in the page
where the selection of actions with different creep data is
suggested. Further the information about existing points in
creep curve as well as another data consists of stress and
temperature value, steel grade and reference to the publi-
cation in which this plot is presented has to be added in
forms.

The information which was sent to server is checked
by database manager. In the case of correct checking the
data are available in the web-page. User can browse the
creep curve plot by use the form ‘Look graphics’. Fig 3
contains the example of the plot construction for steel G91
at 7= 873 K and stress 160 MPa [10].

The similar approach is used for the representation of
two another phenomena is connected with creep process
in solids. They are long term strength and data of strength
due to joint action of creep and fatigue (so-called dia-
grams of limiting amplitudes and stresses). The form
which is necessary to be filled for representation of creep

long strength data includes three points which described
two pieces of curve. The first stage represents ductile part
of the curve as well as the brittle one represents by the
second. Each point has two coordinates: time and stress
values. The logarithmic scale is used.

Figure 4 contains an example of such curve for steel
S590 at 7=921 K [11].
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Figure 2 — Form for adding of creep data
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Figure 3 — Presentation of creep curve
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Figure 4 — Presentation of long term strength law

The third form uses for input of experimental results
which represent the data set characterizing the fracture of
specimen. Coordinates here are mean and amplitude
stresses which combination brings to fracture at the same
time. The user has to be filled these data in an array with
two columns.

Let us present in Fig. 5 an example of the limit curve
built for high temperature nickel based alloy EI867 at
T'=1173 K with equal fracture time 600 h [12]. In current
version the points in diagram are connected by straight
lines.
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Figure 5 — Presentation of diagrams of limiting amplitudes and
stresses

Both forms demand temperature value, steel or alloy
grade and reference to the publication in a literature.

So, after filling the base users will obtain the possi-
bility to implement both separate data and creep-damage
equations in their numerical analysis of high temperature
behavior of structural members.

Software features. Let us briefly describe the devel-
oped technology. Data-query language SQL [13] is used
in order to form and work with the database.

All numerical analysis in application is written on
JavaScript language [14]. Calculations for plots building,
user’s and administrator’s interfaces structure are run in
JSe. PHP language uses only for the connection of scripts
with the database and for user’s authorization.

Plots are built by use of Canvas technology [14]. It is
available in HTMLS5 and now is often used for bitmap
image creation by use of scripts which are written in
JavaScript language. Using Canvas we not need to load
the bitmap image from server, because by use of devel-
oped algorithms the picture is created in a browser imme-
diately. Canvas contains the large amount of graphical
tools including Bezier curves building.

All necessary information from database is obtained
by use of AJAX (Asynchronous Javascript And Xml),
which is the technology allows the data exchange without
full page reloading [14]. Its use allows to reduce the
server’s duty cycle by obtaining in each moment only
necessary information.

One of the main advantages of the developed web-
based application is that information is not stored in read-
only text files, but in a special database allowing the user
to select a particular characteristic exactly or in the given
range. Interface is a standard for web-programming, all of
actions are available from the site menu, located at the
page.

For user’s session the personal computer with any
Internet browser and Internet access is necessary.

Conclusions. The description of specialized web-
application ‘Creep Data’ developed for storing, quick ac-
cess and processing of the creep and long term strength
data of modern structural metallic materials is presented.
The web-application’s possibilities for engineers and sci-
entists in Mechanical Engineering and Solid Mechanics
are discussed.
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VK 539.3
JI. B. BPECJIABCBKHIH, B. M. KOHKIH, B. 0. METETFOB

IJIACTUYHICTD TA OB3YYICTh CTAJII 3 IPU KIMHATHIA TEMIIEPATYPI

B cTaTTi HaBeAEHO OTPUMaHi aBTOpAMM EKCIIEPUMEHTANIBHI pe3ysibTaTh 3 JedopMyBaHHs 3pa3KiB 31 cTajii 3 npu KiMHATHIN TeMrepaTypi i HanpysxeH-
HSIX, IO HEepeBEepUIyIOTh MeXy MIHOCTi. OOTrOBOPIOIOThCS PIBHSHHS CTaHY, IO MOXYTh OyTH 3aCTOCOBaHi A omucy AedopMyBaHHS miei crami 3a
4JacoM. BusiBIieHO iCTOTHY aHI30TPOIIIO BIaCTHBOCTEI NOB3y40oCTi. [IOpiBHAHHS NaHNX, OTPHMAHHUX PO3PaXyHKaMH, 3 eKCIEPUMEHTaIbHIMH II0Ka3alio

3a/I0BUIbHY MOXIIUBICTh BUKOPUCTAHHS 3aIIPOIIOHOBAHMUX PiBHSHb.

Ki11040Bi c/10Ba: IIaCTUYHICTH, IIOB3YUiCTh, PIBHAHHS CTaHy, KPUBI HOB3YUYOCTi, aHI30TPOIIis BIACTUBOCTEH MOB3YYOCTi, IPOKATKA, EKCIICPH-

MEHTaJIbHI JIOCII/PKSHHSI, TUIOCKI 3pa3KH.

Beryn. J[lebopmyBaHHS MaTepianmiB 3a MeXaMu
HPYXKHOCTI NPU3BOAMUTH 10 BHUHHUKHEHHS HE3BOPOTHHX
nedopmariii. 3a3BHUail BOHU PO3MOAUISIOTHCS HA MUTTEBI
nedopmallii MmIacTUYHOCTI Ta AedopMariii HOB3y4OCTi, 110
3anexarb Bin dacy. Sk Bigmivarore K. Jlemerp Ta
K.—JI. labour [1], mnst Ginpliocti mMertaniB aedopmarii
MIOB3YUOCTI € CyTTEBUMH Iipu temmeparypi 7> T,,/3, ne
T,,— TemrepaTypa IUIaBICHHS, OJHAK ICHYIOTh METaJH,
10 BHSIBJIATH BJIACTHBOCTI MOB3Y4YOCTI W NMpH KIMHATHIH
temnepatypi 7= 300 K, nagits sxmo 7, = 1400 K. Yacto
nedopmarii MOB3yYOCTI BHHUKAIOTH HA T MHTTEBHX
wracTHaHuX aedopmariit. Ilpu mpoMy dacTo piBeHb Ha-
IpYXKEHb € JOCUTh BHCOKHM, IIO NPHU3BOIMTH O OYyXKe
MIBUAKOTO DPYHHYBaHHS MaTepiamy. Y LbOMY BHIAIKY
Take sIBUIE HOCUTh Ha3By KOPOTKOYACHOI MOB3y4OCTI
[2,3].

Oco0:11MBO BaXXJIMBUM € aHalli3 piBHA Jedopmariit
MOB3YYOCTi, SIKI € KOPOTKOYaCHMMHM, IPU PO3paxyHKax
TEXHOJIOTIYHUX TMPOLECiB, HANpHKIa] IPOKATKU, BOJIO-
YiHHSA TOIIO, Y 3B’SI3Ky 3 HEOOXIJHICTIO TOYHOTO BH3HA-
YeHHS PO3MIpiB JINCTOBHX 3aroTiBOK Ta IXHBOTO HAIpy-
JKEHO-1e(hOpPMOBAHOTO CTaHy y OyIb-sSKHA MOMEHT 4acy
[4, 5]. Po3paxyHkoBe OLIHIOBaHHS HE3BOPOTHHX Iedop-
Mariii morpedye (GOpMyITIOBaHHS BIiAMOBIIHUX PIBHSHB
CTaHy Ta NPOBEICHHA EKCIEePUMEHTAIBHUX IOCIiKEHb
JUISl BU3HAYEHHS 3HAa4€Hb KOHCTAHT, IO 10 HUX BXOASTD.

Jns onucy IuMHy Martepiany Hpu CKIaIHOMY Ha-
NpY>KEHOMY CTaHi HalKpaill pe3yJbTaTH SIK B Teopii MoB-
3y40CTi, TaKk i B TeOpii INIACTUYHOCT] HAJIAIOTh Teopii iH-
KpeMeHTabHOTo Ty [6-9]. [Ipu ananisi nedopMmyBaHHS

JINCTOBUX MaTepialliB, OTPUMAHUX MPOKATKOI, 4YacTo
BCTAHOBJIIOIOTh OPTOTPOIIIO 3aJEKHOCTEH medopmarii
YM iXHIX IIBUAKOCTEH BiJ HAIpYy>XeHb. Y I[bOMY BHIAJAKY
3aCTOCOBYIOTH CIeliaibHiI ()OPMU BU3HAYAIBHHUX CITIBBiJI-
HOIIIeHb, 110 i BpaxoBytoTh [1, 7, 10-12].

JlaHy CTaTTIO MPUCBSYEHO AOCIIKEHHIO AehopMy-
BaHHs Craii 3 npu KiMHaTHIHA Temiieparypi. Hagano ommc
METOJIMKH EKCIEPHUMEHTIB IIPU IPOCTOMY HAIpyXEHOMY
craHi. HaBeneHo oTpuMaHi eKcrieprMeHTalbHI pe3ybTa-
TH: miarpamMu nedopMyBaHHS 3pa3KiB, KPHBi IMOB3y4YOCTi
3pa3kiB, mo OyJH BHpi3aHi B TPhOX HAMPIMKAX 3 JIFICTO-
BOTO Marepianxy. 3ampollOHOBAHO DIBHAHHS CTaHy, SKi
BPAaxOBYIOTh NPHUCYTHICTh CKIIAJIOBUX, BUKIMKAHUX MHT-
TEBOIO IUIACTHUYHICTIO Ta TMOB3YYICTIO MaTepiamy, Ta
OTPUMAHO 3HAYCHHA KOHCTAHT, IO 10 HUX BXOJATH.

ExcnepuMeHTANBHI A0CTIIKEHHS IVIOCKUX 3Pa3KiB.
B po0oTi BUKOHAHO TOCIIKEHHS Ae(OpMyBaHHS 3pa3KiB 31
Crani 3. Jis BeiX eKCriepiMeHTIiB OyJio BUKOPHCTaHO cTajie-
Bi JWCTH OfHiel mapTii mocradyanHs. Bynmo mpoBeaeHO ABi
TPy eKCIICPUMEHTIB: 3HATTS KPUBUX JepOpMyBaHHS UL
BCTAaHOBIICHHS 3aJISKHOCTI «HATIPYKEHHS-IeopMamisn) mpu
OJTHOBICHOMY PO3TATY; OTPUMAaHHS 3aJISKHOCTI ITOBHOI Jie-
(opmarii 3paskiB Bij dacy. Bei gocnimkenHs Oyino BUKOHa-
HO TIpH HOpMaITBHiH Temmepatypi 293 K.

Juist 3uTTS miarpamu aedopMyBaHHS 3pas3KiB 3 JIHC-
TOBOTO MaTepiairy OyJi0 BUPI3aHO 10 TPU 3pa3KU: B3IOBIK,
HOMepeK HampsMy NMPOKaTKH Ta miJ KyToM 45° 10 Hboro.
3pa3ku BHTOTOBISUIMCH (Ppe3epyBaHHSAM 3a BHUMOTaMH
JACTYVY 3248-81. Jlo ekcniepuMeHTiB OyJo 3aly4eHO BHU-
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