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Knowledge Extraction from Technical Papers of Metallurgy

Chieko Nakabasami
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Abstract
We claim that it is necessary for semantic representations of technical papers to describe
a word’s meaning from various points of view and emphasize the semantic aspect of
words.In this paper, we describe semantic representations of technical papers based on
Pustejovsky’s GENERATIVE LEXICON(GL). Our focus is on technical papers
concerned with metallurgy because this research is carried out in cooperation with an
expert in metal engineering. Our purpose for making semantic representations is
twofold: (1) to detect differences and inconsistencies among papers by applying
appropriate mechanisms; and (2) to integrate the content of a new paper into the content
of an existing one. The semantic representations of technical papers based on the
generative lexicon are modified so that they match the characteristics of the papers. In
addition, we propose operations worked effectively on the semantic representation.
Modifying some rules included the semantic representation for each paper makes it
possible to analyze the semantic differences and similarities among the papers. The
semantic representation is implemented using an object-oriented database management

system on MATISSE.
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(1) #f%} : material

(2) %78 : apparatus

(8) ZEBREAH : condition

(4) RIALER : pre-process

(5) FEBRFER : experimental result
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test
ARGSTR ARGT1: x=material
ARG2: y=result //ARG: test Z{TIIZH=>TOMNBADEE
D-ARG1: z1=condition (e.g., temperature, stress)
D-ARG2: z2=apparatus (e.g., extensometer, microscope)
//D-ARG: test ZIT2IHI-YBRDILIZBESh TS ER
EVENTSTR E1l: el=test act (e.g., test, perform, conduct)
// test DBERERY B
QUALIA AGENTIVE=test act(el, x, )
// test ERRILEED-ODNDEREER
LEXICAL-INHERITANCE (e.g., evaluation, measurement, observation)

// test D TFHRIBEE

material

ARGSTR ARG1: x=mat_name // #¥IDIELE, &7

EVENTSTR E1: el=mat_act // HIHEENAER

QUALIASTR CONSTITUTIVE=mat_structure VAR L1010 %)
FORMAL=mat_property // HHEONR, 48
AGENTIVE=mat_process(x) // ## xRN E

O

LEXICAL INHERITANCE (e.g., specimen, alloy, sample) // ¥ ¥D FHIBES

mat_process
ARGSTR ARG1: x=material // BJALIB|CHELER
ARG2: y=condition (e.g., time of exposure)

EVENTSTR E1: el=process (e.g, forge, expose, anneal) // BIALIEZRT Bz
QUALIASTR AGENTIVE=process(el, x) // BIMLIBERHIIEEH-ODEREEFR
result

ARGSTR ARG1: x=material // $R&F BT H-OITHELGEFR
ARG2: y=factor (e.g. tensile strength, strain rate, elongation)

EVENTSTR E1l: el=res_act (e.g., explain, reflect, obtain, indicate, exhibit)
// $ERERTEN
QUALIASTR FORMAL=quality(x) V quantity(x)

// BEREELHIEROEMNERLENES
AGENTIVE=res act(el, x,y) // $5BREHLH-ODEREER
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condition test material mat_process
name name name name
quality apparatus mat_act ®:ondition
quantity test_act mat_structure process
condOf g_, mat@— process @—1———@processOf
‘—rond property®
inherit§ res@® @mnatOf mat_property
\ 4 | name
temperature result quality
stress name quantity
load factor ropertyOf
frequency res_act v inherit legend:
etc res_quality shape class
res_guantity orientation attribute
resOf ' diameter relationship
size
B 1 AXRBOATOoOPRF—T
condOf BARMN & 5.
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[1] The results of tensile tests showed that PTA welded specimens exhibited 96%

nominal ultimate tensile strength of IN-738L.C base materials.

[2] However, for tensile tests at room temperature, the joint PTA specimen

exhibited 80% of the ultimate tensile strength of the base metal.
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test @———|@specimen @————@®mat_process

name: s1 name: s1 name: s1

test_act: show| {mat_act. exhibit process: PTA welded

name: s2 name: s2 name:s2

process: joint PTA

temperature
name:s2 resuit
quality: room name: s1

factor: ultimate tensile strength
res_quality: IN-738LC base
res_quantity: 96%

name: s2

factor: uitimate tensile strength
res_quality: base metal
res_quantity: 80%

2 ZODXORBFEARLEROAT OIS

Step 1. result class, mat_process class {22V T, Agentive role(AR) & #iitH3 5.
result:AR — res_act(el:res_act, x:material, y:factor)
mat_process:AR  — process(el:process, x:material)
- Step 2. Hlith L7=## D AR ICHBET D585\ T, il d 527 7 Anbhid, %
D ZADAR TEEMZ 5.
material:AR — mat_process(x: material's name)
Step 3. fiith L7=## D AR ICHBT D2 FFIZOWT, s $ 227 7 AnbhiE, €
DY FTADAR TEEH|ZS.
mat_process:AR — process(el:process, x:material)
Step2, Step3 2BEXMX LGNNI T AN —DIZR B, HEET> THREERME C
THDHRMNZ /2D ETHRDIERT. :
Stepl 75 Step3 2T o 2fER, BOHNEZ AR DY T AN, AJIXDHETHEDZER
BELSEDIFRERER>TNDHIENL ERD.
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