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The Institute of !letal research was built from scratch in
1951, Shortly after the founding of the People's Rerutlic of China

Lo

and was formally established in 1953. A% the beginning, the Instii-
tute was acsigned the task of solvirng problems confronted with the
development o the iron end steel industry. The Institute is si-
tuated in Shenyang of Liacning Province in the ncrth-eastern part of
Crcina. Sheayang is one of the largest industrial cities in China,
and famous in machinery industries. Hot far away from Shenyang,
trere are several iron and steel plants. Anshan Iron and Steel
Ccoperation the largest one up te now in our country is only less
than one hundred kilometers away from Shenyang. Tnis was tne main
reason for which the Institute was established there. W2 did soue
works on mineral dressing, process metallurgy, mechanical working,
refractory materials as well as metal physies and physical metal-
lurgy during the first few years after its establishment. For ins-
tance, we develouped alumina magnesia spinel bricks for the open
hearth furnaces instead of the conventional chrome bricks, becau-
se Liaoning is rich in magnesia and poor in chrome ore. We helpec
the factories established the techniques used for quality control
of steel, etc.

Since 1958, instead of directly servine the iron and steel
industry, the Institute was changed to the development of new
caterials. In line with this, relevant new technologies, new nro-
cesses and methods of testing were alsc established.

At present, we have more than 600 technical staff, of which
about 70 are in the rank of senior engineers, research associate
professors and research professcrs, 40C are university graduates.
"here are about 50 gzraduate students who are now studying their
master and doctor degrees in the Institut:. There are 17 sci-
entific and +echnological departiments altoz etnar, and can bte
ciassified into four categories.

The first category is those who are mainly dealing .~ith ba-

sic resesarch, They have free choice of tneir research protlecs
witnout restriction so long a. their subjects are in the irontier
of netal physics or physical metallurgy. There are two depariments ’
belonzing tc this category. One is headed by Professor T. S. Xe,
thne _nventor of torsion pendulum used for measuring internal fric-
~ion of metals. The other department is headed by Professor .5..1uo.
a roreizn menber of Swedish Academy of Engineering Sciences. Tt
main woriks of the firs, department are conccnirated on the defe
né mecnanical prcuerties of metals, esrecially on internal !r

on and fatizue of metals, influence of electron and phonon cro-
sses on deformation and fracture of metals, Ior the second de
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partment, most of their effort will be concentrated on lattice
inages of crystals; some works are on structure of amorphous ze-
tals and alloys, structure of adsorped substances on metal surfa-
ces and L-ray analysis ol texture of metals and oxides.

The second category is applied research concerning applica-
tion and derelopment of materials. During prast twenty years, we
worked on alloy steels, superalloys, refractory metals, titaniuag
and its alloys, pyrolytic graphite, ceramics, etc. for a long tize,
From now on our background will be stressed on materials Tor ererzy
systems and problems related with the effective utilization of na-
tional natural resources., For instance, we are undertaking e pro-
graame to develope some type of hlade material used in industrial
gas turbine working at more corrrosive medium; to develope some
material with better abrasion and cavitation resisting properties
used for hydro-electricity generator blades; to solve the material
problems for coal gasification and liquefaction equipments. We are
also studying materials for high energ; density batteries, as in-
tercalation compounds, and for hydrogen storage, a. LaNi., elc.
All the materials mentioned above are very critical to tge effec-
tive use of the national resources 2s well as to establish new
energy systems, '

Chine is very rich in rare earth metal resources, but appli-
cation in metallurgy is rather limited; and therefore we were
assigned to study the behavior of rare earth metals in steel-making
as well as to find some new applications. We systematically studi-
ed the behaviors of formavion of inclusions because rare earth
metals are supposed to be one type of the most effective scaven-
gers in steel bath. We also have a group who are studying phase
diagrams, oue of their goals is to find some new rare earth metal
containing compounds with peculiar properties.

Due to scarcity of chromium and nickel in China, more than
twenty years ago we star*ed workirg on the systems of Fe-Mn-Al and
Fe-Cr-:n-N for a long period of time., It had been proved that soze
austenitic steels from Fe-Mn-Al system could be used as heat re-
sisting, cryogenic and non-magnetic steels which were comparable
to or =2ven superior than chromium-nickel containing austenitic
steels except corrrosion resisting property which is equivalent
to plain carton or low alloy nigh strength steels at room tempe-
rature. The oxication nroperty is rather good due to presence of
about 4% alumirum. A two-phase Fe-Cr-ln-lN stainless steel was
developed, it 3howed an excellent corrosion resisting property in
urea medium than chromium-nickel stainless steels 318L.

In lire with material development, we are now carrying out
sone aprlied basic research works as following:

¥irst is the mechanical properties related to the micro-
structures of metals., ¥We are studying the mec.anical properties
of the materials both fundamentally and simulating the woriiin:
conditions. Such as crack initiation and propagation during fati-
zuing, creep-fatigue interaction at high temperatures, in air or
irn a corrosive medium.




Second is nydrocen in metals. Hydrogen is an ideal secondary
energy and it is present in zany chemical engineering processes.
By*t nydrogen can cause deterioration of metals, and this may iimit
tne application of meta.:s in the m-.ufacture of hydrogen-containing
equipments. This is one of the reasons why it is a very active
{ield at present. e have a rather large grouv of resz2arch worxers
deing various aspects of the field.

Third is corrosion, wear, erosion, abrasion and cavitatiou of
metals, all the properties are closely related to surface science
which is one of our main basic research projects.

Fourth is solidification of metals, including amorphous and m:c-
rofine grained metals due to rapid cooling. In connection with the
production of superalloy castings, we studied the porosity forra-
tion as well as directional growth, etc.

The third catigory is processes and material engineering.
Different processes both for experimental and fos engineering pur-
poses are provided to exploit appropriate performance of the ma-
terial and insure its proper applications. For instance, we have
different types of smelting equipments, as vacuum induction {ur-
naces, consuming 2lectrode remelting furnaces, eiectro-slag re--
melting furnaces; electron Leam remelting furnaces, etc. ror ue-
chanical working, we have rolling mills, sweging machines, extru-
ding machine (600-ton vertical), spinning machine, etc. Fer cas- [
tings, besides precision casting equipments, we have a die casting
machine for liquid steel under vacuum, rheocasting and directional
growth equipments, etc. For welding, we built the ’irst hi h vnl-
tage electron beam welding equipment in our country, diffusicn
welding under high vacuum as well as plasma welding equipmentis has
been estatlished besides the conventional lypes of weldir; machines.
We are now under construction of a two %ilowatts laser we.ding
equipment. Suface coating is the most effective and econorical meh-
tod to protect metal fror corrosion, wear, erosion and/or abrasion,
we have provided many processes o do this, such as plasaa spra-
ving, diffusion coating, iou plating, etc.

The fourth category is some establishments of t:chnical ser-
vice, such aschemical analysis, pnase isolation and aralysis, mic-
rostructure analysis equipments(inrluding optical wiecrcscorves,
transmission electron microscopes, scanning electron uicroscopes,
auger .pectroscopy and electron micro-probe), mechnical property
testing equipments (including programmable servo fatigue testing
machire io addition to the manv types of conventlional testing ma-
chines ), physical property measurement equipments, such as young's
modulus, thermal conductivity, emissivity, etc. Svoe properties
can be measured st a temperature as high as 3000°C, and ncw we
are installing a helium liquefier which +ill be used as ccoling
medium for testinz at much lower temperature. :

In order to make full use of our superiorities,such as well-
experjenced scientists, verious kinds of advanced equipments and zul-
tidisciplinary activities, we did many failure analyses for the
industry during the past years, for example, pressure vessels, po-
wer equipments,etc. )

From the above survey of tae Institute, it can be drawn that
tne activities of the Institute are coupling within the .Jield of




materials science and enzineering, they are aultidiscioplinary and
irnterdisciclinary. Therelcre, it has Deen decided that the Insti-
tute will take materials science and_engineering as its main -e-
search direction, althcugn we do not scudy orzanic sutstances and
only small fraction of non-metallic inorganic materials.

Institute of ''etal T“esearch is one of the well known rescarch
inst .utions in Cnina, there have reen hundreds of foreign sc.en-
tists came to visit our Institute from developed countries in recent
years.There have been six seminars sponsored by our Inscitute since
ve received the financial assistance from UNIDO for a Material 3Sci-
ence Training Center in October, 1980, in addition to more lec:ures
given by the transient visiting scrholars, the seminars are:

1. Plastic deformation of wetlals and its physical metallur
given by Professcr Hugh J..McQueen of Concordia University of
Canada;

2. Superconducting materials, given by Dr. D. Duidughes of the
Oxford Jniversity of England;

3. Modern metallogruphy, given by e group of scientists, nea-
ded by Prcfessor G. Petzow of Max-Planci-Institute, West Germany;

L. Electron beam remelting of metals, given by Dr. H., Stephan
of Leyhold-Herans Co. of West Germany;

5. Rapid solidification of metals, giver by Professsr R. .
Cahn of the Sussex University in England;

6. Hydrogen in metals, given by a group of eight scientists
neaded by Professor G. Alelfeld of Technical Universiiy of Munclen,
West Germany.

v
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The seminars lasted from one to two weeks, the number of par-
ticipants were usually from thirty to sixty of which about hulf
came from other institutions and factories of the country and ano-
ther half were from our Institute. Mos% of the seminars were very

successful and fruitful. ror instance, optical metallograchic techni-

ques are very important for quality control of metallurgical yro-
ducts 2s #ell as a primary tool for metallurgical resear=n. Throcuzn
the semirar which consisted of lectures, experiments and modern
metallographic equipments exhibitions (shipped by Zuenle~ from USA
and Leitz from West Germany), most of the participants were acgu-
sinted with the recent development. Rapid solidification of metals
and hydrogen in metals are two of the most active fields in =ateri-
als science, and these are also the principal fields of our Tns:.6i-
tute. The lecturers invited are mostly world leading scholars in
their respective fields. All those who took part in the seminers
sensed and experienced that such kinds 2f zeetings would nc¢ only
re helpful to researcn workars, but also heneficial to teachers,
besides, we had very interesting and instructive discussions with
the lecturers about our research projeccts, and we think all these
would further promote mutual understandings.
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PUBLICATIONS (1980-1981)

In listing these publications, the p.«pers published by visiting
schnlars from this Institute with their co-workers are i_cluded.

1. Ge Tingsui(T. S. K€), "Low-frequency Amplitude Peaks in tne In-
terral Friction Associated with the Interaction of Substitutional
Solute Atoms with Dislocations in Aluminium Alloys", Acta Meta-
llurgica Sinica, 16(1980), 218(with Eng. Abs.)

2. Pan Zhengliang, wang Zhongguang, Xong Qinghe, Ge Tingsui(T. S. Xe&),
"Dislocation lnternal Friction Feaks with Anomalous Amplitude
£ffect in Al-Mg Alloy", Acta Physica Sinice. 29(1980), 1180(with
Eng. Abs.)

3. Pan Zhengliang, Wang Zhongguang, Kong Qingne, Ge Tingsui(T. S. K&),
"Anplitude-, Aging- and Temperature Internal Friction Peaks Asso-
ciated with the Interaction Between Dislocation and Solute Atoms
in Al-Cu Alloys", KEXUE TONGBAO (Seci. Bulletin), (1980), 246
(in Chinese)

4. Du Jiaju, "A New Internal Frictior Peak Associated with Trace
Hydrozen in Titanium Alloys"™. 7th Intern. Conf. on Internal
rriction & Ultrasonic Attenuation in Solids, 1980,

5. M. Weller*, G. Y. Li**, J, X, Zhang***, T. S. Ke**, "Internal
Friction S*udy on the Existence of Oxygen Pairs in Interst’tial
Solid Solution of Ta-t..ir with Oxygen", Aéta Metall., 29(1981),
1055

* Max-Planck-Institut ftir Metallforschung. Institut f@ir Werks-
toffwissenschaftea, W. Germany
#% On leave from this Institute
*#%* On leave from Sunyatseni University

6. M. Weller*, G. Y. Li®*#, J. X. Zhang***, T. S. Ke**, "Accurate
Letermination of Activatioi Znthalpies Associated with the
Stress-Induced !figratior of Oxygen or Nitrogen in Tantalum and
Niobium", Acta Hetall., 29(1981), 1047

* Mar-Planck-Institut fUr Metallforschuug. Institut flir Werks-
toffwigsenschaften, W. Germany
## On leave frcm this Institute

#%¥ On leave froam Sunyatseni Universily
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14.

15.

16.

17.

18.

19.
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Z. L. Pan, Z. G. Wang, Q. H. Kong, T. S. K&, " Anomalous Internal
Friction Peaks in Cold-worked Dilute Al-Mg Alloys", Mat. Sci &
Zng., 49(1981), 101 '
Gao Guoru*, Wang Xiasowei, "An anomalous Internal Friction Phenco-
menon in Al1-0.5 wtfCu Alloys within the Audio Frequency Range",
Acta Physica Sinica, 30(1981), 117(with Eng. Abs.)

* Institute of Physics, Academia Sinica
Wang Zhongguang, Xia Yuebo, Huang Yuanshi, Ge Tingsui (T. S. X&),
"Peculiarities Exhibited by Aluminium-Silver Alloy in the Process
of Fatigue Loeding", Acta Physica Sinica, 29(1980), 173(with Eng.
Abs.)
Patu, He Yizhen, "Motion of Dislocation from an Indentation Ro-
sette on Silicon Crystals"; Phys. Stat. Sol., (a) 59(1980), 195
Ratu(Patu), He Yizhen, "Motion of Isolated Dislocation in Silicon
Crystals", Acta Physica Sinica, 29(1980), 698(with Eng. Abs.)
Batu(latu), He Yizhen, "Morphology of the Copper Precipitates
in Sillcon Single Crystals™, Acta Physica Sirica, 29(1980) 860

(with “ng. Abs.)

Guo Kexin(K. H. Kuo), Lin Baojun, "A TEM Study of Partial Dislo-
cations in a Nickel-Chremium Alloy", Acta Physica Sinica, 29
(1980),494(with Eng. Abs.)

Patu, Lei Chungzi, Shik Changhsu, "Computer Simulation of the
Glide Motion of a Dislocation Group Containing a Source", Mat%,
Sci. Eng., 49(1981), 133

Patu, Lei Qiongzhi, "Dynamical Behaviour of a Dislocation Group
Coiitaining a Source. I. Computer Simulation of the Glide Motion
of a Dislocation Group Emitted from a Source", Acta Metallur-

bgica Sinica, 17(1981). 177(with Eng. Abs.)

Li Zongquen, Long Qiyl, Zhang Lide, "A Special Appearance of
Motive Dislocation in Single Crystal of &-Titanium, KEXUE
TONGBAG (Sei.. Bulletin), 13(1981), 790(_.. Chinese)

Long Qiyi, Zhang Lide, Li Zongquen, "The Observation of Dislo-
cation Structures During Tension of & -Titanium", The Chinese-
capan Conference on Electrode Microscope, 1981, Dalian.

Znou Banxin, Liu Qixiu, "Recrystallization of Al and vu Single
Crystals after Tensile Deformation", Actz Metallurgica Sinica,
17(1981), 362(with Eng. Abs.)

Guo Kexin(X. ¥. Kuo), Zhou Jing, Wu Yukun, "A Microarea Electron
Diffraction Analysis of 69R and 147R Polytypes of SiC", XEXUXL
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20.

22.

23.

24.

25.

26.

217.

28,

29.

30.
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TONG3AO, (Sci. Bulletin) 25(1980), 67(in Chninese)

Y. 3« Ye, D. C. Shao, K. H. Kuo, "Conservative Domain Structure
in NiB(TiO.STaO.S) and the Electron Concentration", Phys. Stat.
Sol. (a) 58(1980), K105

Yang Qibing, "Composite Lattice of Two Phases with a Coincidence
Site Lattice Relationship(I) Coincidence Site Lattice", Acta
Physica Sinica, 29(1980), 1517(with Eng. Abs.)

Yang Qibing, "Coaputer Lattice of Two Phases with a Coinciience
Site Lattice Relationship(II) Coincidence Coefficients of Space
Lattices and Plane Lattices™, Acta Physica Sinica, 29(1980),
1526(with Eng. Abs.)

Ye Henggian, Zhou Jing, Guo Kexin(K. H. Kuo), "Lattice Imaging
of Polytypes", KEXUE TONGBAC(Sei. Bulletin), 25(1980) 164 (in
Chinese) '
Guo Kexin(K. H. Kuo), Liu Ping, "Criterion of Primitive Solu-
tions in the Automatic Indexing of Electron Diffraction Pat-
terns", Acta Physica Sinica, 29(1980), 1080(with Eng. Abs.)

Li Douxing, Ye Henggiang, "An Electron Diffraction Analysis of
Precipitates in a 13Ni Maraging Steel(280 Kgf/mmz)'. Acta Me-
tallurgica Sinica, 17(1981), No.6(with Eng. Abs.)

Yongnian Fan, Lixun Tu, Yuzhen Sun, Risheng ii, K., H. Kuo,

"A C(2 x 2) Structure Formed by the Adsorption of Nitrogen on
Ni(001)", Surf. Sco,, 94(1980), L203

R.’S. Li, L. X. Tu, "A P(2 x 2) Structure Formed by the Adsor-
ption of Nitrogem on N1i(001) Surface", Surface Sci., 92(1980),
2-3, LM

Li Risheng, Zharg Wenling, Xie Tiansheng, Sun Yuzhen, "A Sinm-
ple Method o. Removing Residuai Carbon for Preparing Clean
Nickel Surface", Acta Physica Sinica, 29(1980), 529(with Eng.
Abs,)

Li Risheng, Ren Dagan, Xie Tensheng, " A Study on the Electron
Stirulatcd Interactions of Residual Oxygén-containing Gases
with Ni(001) Surface", Acte Physica Sinica, 30(1981), 526(with
Eng. Abs.)

Yeng Jibing(Yang Qibing), Ye Hengqian, "The Geometry of Lattice
Planes", Acta Physica S5inica, 29(1980), 1033(with Eng. Abs.)




21e.

32.

33.

34.

35

36.

37.

38

39

40,

Patu, Su Huihe,"Glide Deformation of Metallic Glasses under
Concentrate Loading", Acta Metallurgica Sinica, 16(1980), 368
(with Eng. Abs.)

Wang Ji.gtang, Song Qikong, Li Shuling, "Fydrogen Embrittlement
of F°40N140P1486 Glass", Proc. of the 4th Intern. Conf. on

Rapidly Quenched Metals, 1981, Japan.
Jang Jingtang, Wei Shuli, Ding Bingzhe, Li Shuling, “The Crys-
tallization Kinetics of re-Ni-P-B & Cu-Zr Glass", Proc. of the
4th Intern. Conf{. on Rapidly Quenched Metals, 198., Japan.
G. Gregan*, Y. D. Dong+, M. G. Scott*, "Crystallisation of Zi-
rconium Based Glasses", Proc. of Conference on Metallic Glasses,
Science and .Techrplogy, 1980, Budapest.,
* University of Sussex, School of Engineering and Applied
Sciences, Brighton, Exgland
+ On Leave from this Institute
Y. D. Dong+, G. Gregan¥*, M. G. Scott*, "Formation and Stability
of Nickel-Zirconium Glasses", J. of Non-Crystalline Solids, 43
{(1931), 403
* University of Sussex. Scnool of Engineering and Applied
Sciences, Brighton, Exgland
+ On leave from this Institute
M. G. Scott*, G. Gregan®*, Y. D. Dong+, "Crystallization of Zr-Ni
Glasses", Proc. 4th Intern. Conf. on Rapidly Quenched Metals, 1985
# University of Sussex,School of Engineering and Applied
Sciences, Brighton, England
+ On leave from this Institute
Patu, Su Huihe, "Shear Bands Around Rockwell Indentation",
Lth Intern. Conf. Rapidly Quenched Metals, 1981, Japan.
Y. K. Wu, J. Z. Liang, K. H. Kuo, "Micro Inversion Domains
Formed During the Crystallization of the Amorphous Alloy
FeLONiLOP1486"' Phys. Stat. Sol. (a) 64(1981), 113

Chen Lian, Liu Minzhi, Su Buihe, Yin Wanquen, Li Cuiping, "A
Study of Hydrogen Effect on Deformation and Fracture Micro-
Process in Pure Iron", Acta Metallurgica Sinica, 17(1981),
54,1(with Eng. Abs.)

Long Qiwei, "Relationship Between Mechanical Propevrty of MHetals
and Critical Fracture Angle of a Slanted Crack", Acta Metal-
lurgica Sinica, 17(1981), 253(with Eng. Abs.)
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43.
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45.

46.

47.
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Long Qiwei, "The Migrastion of Impurity Atoms au.d Hydrogeu Eusb-
rittlement Cracking®, Acta Metallurgica Sinica, 16(1980), 109
(with Eng. Abs.) .

Sun Xjiakai, Xiong Liangyue, Long Qiwei, "Evaluation of Brittle-
fracture Surface Energy in Cubic Metals by Lattice Dynamical
Method", Acta Metallurgica Siniea, 17(1981), 467{with Eng. Abs.)
Ji Guokun* Liu Nianching®*, Wang Shuying*, Jiang Jian, Xiong
Liangyue, Long Qiwei, "An Investigation of the Plastic Zone in
the Vicinity of -the Crack-tip by Positron Annihilation Tec“--i-
que", Acta Metallurgica Sinica, 17(1981) No.6(with Eng. Abs.)

* Tnstitute of High Energy Physics, Academia Sinica
Res. Gp. of Fracture, Instituce of Metal Research, Acadenmia
Sinicay; Lab. of Metal, Bureau of Technique Improvement North-
East Chinay Lab. of Met, Fu Xin Power Station, "Fracture Analysis
of the Steam Turbine Disc Made of BLCrN13 Mo Steel™, Chinese J.
Jf Mechanical Engineering, 17(1981), 62(witr Eng. Abs.)
Xu Yongbo, Liu Mingzbi, Zhu Guiqiu, Yu Zhang, 'An in Situ
Observation and Fracture Process in Metal. Pa.t I. The Defor-
Mation and Fracture in Pearlitic Structure", Acta Metallurgica
Sinica, 16(1980), 4, 485(with Eng. Abs.)
Xu Yongbo, Liu Mingzhi, Yu Zhang, Zhu Guiqiu, " An in Situ
Observation of DEfurmation and Fracture Process in Metal Part
II. Cleavage Process in Nb-W-7%r", Acta M>tallurgica Sinica,
17(1981), 101(with Eng. Abs.)
Li Yonghong*, Tian Fengzuo*. Li Zongqueen*, Zhang Lide Long Qiyi,
He Yizhen, "Tn Situ Observ:tion of Crack Nucieation and Propaga-
tion in «-Titanium under Tensile Loading by HVEM", Acta Metal-
lurgica Sinica, 17(1981), 113(with Eng..Abs.)

* Central Nonferrous Metals Research Institute, Ministry of

Metallurgical Industry

Zhang Baiwei, Du Jiaju, "Surface Deformation in the Couwvse of
Stress Corrosion Cracking", Acta Metallurgica Siniex, 17(1981),
18(with Eng. Abs.)
Zhang Zhengfang, Zhang Tianyi, Liu Minzhi, "Correlation Between
Numeral Fracture Characteristics and Firacture Toughness of
Medium-Carbon CrNiMo Steel", Acta Metallurgica Sinica, 17(1981),
3, 271(with Eng. Abs.)
#an Yaoguang, "An Experimental Study on the Behaviour of Slow-
Propagation Cracks in Glass", Sci. Conf. of Intern., Glass,
1981, Beijing.
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53.

54,

55.

56 «

57.

58.

59.

60.

63.

A. C. Chang, Y. K. Bai, Y. T. Xiao, C. ?. Kung, C. H. Shih, "The
Interaction of Creep and Fatigue in Two Wrought Su_ ralloys: Lth
Intern. Superalloy Conf. SA. 198"

Chen Lian, Li. Minzhi,"The Formation and Tmmunization of Flakes
in Steels", LIAONING YEJIN(Liaoning Metallurgy), (1480), 1, 69
(in Chinese)

Xiao Yaotiaa, "Notch Sensivity of Superalloys™, LIAONING YEJIN
(Liaonivng 'tetallurgy), (1981) 2, 40(in Chinese)
Xiao Yaotian, "Relation Between Notch Sensitivity and Service
Properties of Superalloys, LIAONING 1xJIN(Liaoning Metallurgy),
(1981), 4, 51(in Chinese) .
Y. C. Chuang, C. H., %Wu, T. C. Li, S. C, Chang, 1. S. VWang,
"Structure and Magretic Properties of Gd(Co1_xNix)5 Compounds,
J. of the Less-Common Met., 78(1981), 219
Guo Jianting, Xu Jiaxun*, An Wangyuan*, "An-Evaluation of Long-
term Performance of a 35Ni-15Cr Type Iron-base Superalloy with
Reduced Al + Ti Content?, Acta Metallurgica Sinica, 16(1980),
386(with Eng. Abs.)

* Harbin Turbiune Works
Guo Jianting, "Effect of Carbon and Boron on Mechauical Pro-
perties and Microstructure of an Iron Base Superalloy®™, Acta
Metallurgica Sinica, 16(1980), 30(with Eng. Abs.)
Xiao Yaotian, Ku. Jianting, Ji Shiche, Hu Zhuanggi, "Effect of
Al on Structurcs and ‘hermal Strength of an Aged Iron-Base Su-
peralloy', LIAONING YEJIN(Liaoning Mevallurgy), (1981), 3,43

(in Chinese)
Guan Delin, ¥iao Yaotian. "The Role of Co in Superalloys",
LIAONING YEJIN(Liaoning Metallurgy), [1981), 4, 44(in Chinese)
Wan Xiaoiing, Cao Mingzhou, "’n the Thermal Stability of Ti-67$
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