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© #231, 7745818

I ZEHHE (150776) HHE (20553)

I EATHE (1178) HBHEEE (17186)

FeRE (26199) HEZERES (909)

EP | ITW Chockfast® SUPER ALLOY|Titanium Repair Compound Epoxy
JivdzE 2=l 2
HEHE): FERREEpoxy)

ydeuteride (TiD m1) Crystal Structure
A TiD0.85

=HEE 66

SEEFRS: Ccom

B2 Fx

2=k Numakura H., Koiwa M., Asano H., Izumi F.: Neutron diffraction study of the metastable y titanium deuteride. Acta Metallurgica 36 (1988) 2267-2273
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La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

OR =%

AMHE =7 & 00 o o 03 o4 05 o8 o7 ™ o 100 108
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316Ti in Mercurous Nitrate

kSRR 316Ti

& B Mercurous Nitrate
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AL 253t

: Austenitic
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317L in Steam

=R 3171
TiE R Steam
FFEER: Austenitic

UNS=: S31703

316 in Hydrochloric Acid

B
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WERE

Sulfuric Acid(165)
Oxidizing Air(160)
Hydrochloric Acid(157)
Phosphoric Acid(146)
Nitric Acid(144)
Sodium Chloride(134)

Sodium Hydroxide(132)
Acetic Acid(124)

®

Hydrofluoric Acid(112)
Ferric Chloride(111)
Seawater(109)
Atmospheric Enviro... (107)
Chlorine(104)
Formic Acid(89)
Ammonium Chloride(75)

Sodium Hypochlorite(74)

Chromic Acid(72)
Aluminum Sulfate(66)
Citric Acid(65)
Sulfur Dioxide(65)
‘Water(65)
Magnesium Chloride(64)
Ammenium Sulfate(62)
Barium Chloride(61)

«-»

Calcium Chloride(61)
Potassium Hydroxide(61)
Sodium Carbonate(60)
Acetic Anhydride(59)
Lactic Acid(59)
Sulfurous Acid(59)
Tartaric Acid(59)
Ammonium Hydroxi... (58)
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LDPE | Eastman Tenite Polyethylene 1810A Low Density Polyethylene - Molding - ﬁ
Osm G 5% 1-ethyl-3-methylimidazolium acetate
IR =rEE g ey Qe @ 5%
Baiz= SRR E4ER it
FrFAEA By BRES
==l B sdia sy
FEs=sal polymer
RIS Eastman Tenite Polyethylene 1810A Low Density Polyethylene - Molding ﬁ\ OYO
W =gy
HC N
PR LDPE A o
Bt il industry
EiAE FHE(PE)
et
SR 1-ethyl-3-methylimidazolium acetate
performance value unit condition method
CAS 143314-17-4
=5 0921 afec ASTM D4883
b CgH1aN20;
oy 0.70 g/10 min Load Zﬁ :g;ecm perat ASTM D1238
SFE 17021
HikiERE
performance value unit condition method PiEIEE
S (RIR) 138 MPa o0 m'"/'"ll)” ] ASTM D638
R (EIE) 10 MPa DG m;)” ] ASTM D638 cigR HE | ESER YH | EEE == & TSV
B 500 % 200 mm/mll;’ (] ASTM D638 Specific density, k Specific density, k P(MPa) (The defa
Temperature, K Pressure, kPa _— uidi g/m3, Liquid(devi Density(g/cm3) ult value is 0.1 MP Temperature(K) Reference
_ g/ ta ation) a)
ZmEg 0.221 GPa Strain 2.00 % ASTM D 790
293.14 5000 11045 +41 B
performance value unit condition method
293.15 500 1103.6 +41 B
s 950 °C ASTM D1525

BRIGEE -730 °C ASTM D746 293.15 2500 11037 +4.1 B
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GIE 4
—@— (7. 1) - Cl: thermally cured —{— (7, 2) - C2: VFM Cured

Tensile Stress (MPa)

IEaE IR REEIRE .
=5
BRI R(17795)
300
FERIE(11491) EHEITE [Sliz == MR F R R EaFRE Yo #aptE ok FoALEE
BEER(10356) I YRR
HETE(10336) 200
s -
100
@ waxn ) $£239,973RHIR
0
6 SR DuPont Pyralin PI-2611 BPDA-PDA Polyimide 0 5 10 15 20 25
Tensile Strain (percen t)

MRS RaW-FRE
##kE#FR: DuPont Pyralin PI-2611 BPDA-PDA Polyimide
{EEEtER: JUAEh

DuPont Pyralin PI-2611 BPDA-PDA Polyimide
RS Bt FElE
#¥EFR: DuPont Pyralin PI-2611 BPDA-PDA Polyimide
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X5CrNiMo17-12-2, BS EN 10088-3 (bright bars)
| s e N e A

Qum G HE

o= ExER temm Wby HE3En
p==S5-1
{L5P4ERE
TSR X5CrNiMo17-12-2,1.4401 E= =5
T BSI (United Kingdom) mES BS EN 10088-3 ﬁﬁ; é‘i
RS Active FaEEESEY Standard
_ Worldwide Guide to Equivalent lrons and Steels, 5th ed. EdTE Fe (Iron)
B 2008 LREER ASM International 2006
B Wrought TR sHAS BEETEREA2R
C 0.07% (maximum)
# B8 Semi-finished products, standard grade austenitic corrosion resisting; bright bars, solution ann; mech props vary with size.
e — — — — — s e e g
Rz 10
| I Cr 16.5 to 18.5%
TR =8
| - | |
e @ (rom Fe 62.7 to 71.5% (estimate)
| C 0.07% (maximum) I
| cr 16.5 10 18.5% Mn 2% (maximum)
| Fe 62.7 to 71.5% (estimate)
Mo 21to 25%
| Mn 2% (maximum) I
Mo 2t025% .
I N 0.11% (maximum)
| N 0.11% (maximum) I
| Ni 1010 13% Ni 10 to 12%
P 0.045% (maximum) I
| . e — I P 0.045% (maximum)
| 3] 1% (maximum) I
S 0.03% (maximum)
& Fe is listed as a Base element for this material, but its % value is not listed in I
e the specification. The value shown is a calculated one,

LIRS Si 1% (maximum)

| e 200MPa (minimurm) I = Fe is listed as a Base element for this material, but its % value is not listed in
I the specification. The value shown is a calculated one.

| FRGRE 500 to 950MPa

| fual=d 25% strain (minimum) I

— — — — — — — — — — — — — — — — — — — — — —

fi-Escta

L= UNE ETRES Active

RIZER UNE LHENSERY Standards Organization
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Phase Label Published P Formula Phase Proto Pearson Sy sl Gy Space Grou Reference Crystallographi
hase Label type mbol bol p Value ¢ Info
(Fe) rt a Fe w cl2 Im-3m - B =]
FesCm cem FesC Fe;C-b oP16 Pnma =4 =]
(Fe) ht Y FeCpoez Cu cF4 Fm-3m =4 =] metasta bla {dEShed StabIE}
'Em M " i " & i i M - L & i & i M & i " i Il & a " M & M L
'
1), \ »
it ] 15 _ =l
1500~ \ 1482~ Lt o
Published P Phase Proto Pearson Sy Hermann M Space Grou Crystallographi o u‘—-'
Phase Label hase Label Formula e mbol auglagfym VD Reference c Info - 1 1 55_?(} C
iy . B e C: 17.15 at% P
s e FesC FesC ap23 P-1 e B =]
Fe: 82.85 at%
1300+ 3
FesC m undefin FesC FeuC PS5 P-43m undefin B =] -
ed ed U 1225 '
2] v l.‘
undefin P6z/mm undefin = 1200 % -
| C C-b hP4 B
(C fon ed c ed = E E 1 1}}
5 - e e e e e S e
< defi defi - ‘E . E
grar undefin c c hRE R-3m undefin 5 8 E 11004 1 3
hom ed ed 3 I —
[ V]
undefin P6z/mm undefin = I """,.
(C)gra od C C-a hP4 . > =] E 1000 E I 1
|
undefin undefin = {-f?'\-
(C) tf o C C cl16 Im-3m - B =] i1 | i'mF
9004 w I A -
Carbon-iron Binary Ph 'l‘
e 1 s
| .
8004 %% -
i : ————— | B
| “ I ?‘ II1.
EIEER GaE I (R WL . .. ————————————————————— . | . —
o ‘- 1 = -
| — o - e cE
1 : 3
] ' |
)| |
ww——
70 80 80 100

C at. % Fe
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Crytsal Database Published Standardized —_—
=
Site Element Oxidation State Wyckoff Symbaol X ¥ i Occupation
SRAERRRE
v EER Call) Ca +2.00 dc -0.006(4) 0.5354(7) 0.250 1
== Ca(Tio3)
Ti(1} Ti +4.00 43 1] 0 1] 1
TLERE RS [
o) 0 -2.00 dc -0.088(9) -0.015(6) 0250 1
=iEEF =AERS
oiz) o -2.00 gd 0.2109(4) 0.2830{4) 0.038(4) 1
V/nm3 EFHES
a/nm = af* E3
b/nm = B/ = wEdm
co/nm = \7h = Isotropic
Site Published B [nm2] Standardized B [nm2]
== BE
Call1} 1.42(5) 1.4200
e .
©) #495,2135808 . 2
H He ) .
Tif1) 1.26(6) 1.2600
. ‘i 'Be ‘B ‘N FNe
Ca(TiO3) Crystal Structure u n
'Na ‘Mg v A s " s o ar o) 1.29(6) 1.2900
=50 Ca(Tio3)
Z=EBE 62 ‘EK Hca NSc 2211 Z)V zbr llswn KFe Zz:o ZsNI 2‘E:u mZn )ba ]ae !;\s )‘Se str KKr
[ - T LrrrrlrrrErEererErEresTTrTTTreErr T T YT T 012) ] iy
Z=E[EJEFFFS: Pbnm Rb Sr Y 2r ([Nb| Mo T¢c Ru Rh Pd Ag ©d In Sn Sb Te 1 Xe
=3 = ﬁ P = u s w o= e vn P & P = s s .
cs lalu Hf Ta W Re Os Ir Pt Au Hg T Pb Bi Po At Rn
#=ETFL Chandra, A.; Pandey, D.; Evolution of crysta
ID * (p. 407-414) Fr 'Ra . Rf Db 'Sg Bh Hs ‘Mt Ds Rg Gn
e EREE o o e e e e e e e o — — — — —— — —— —— — — — —
La ce pr Na Pm Sm ‘e Ga ™0 Dy Ho ‘Er Tm Y» Lu I |
o %0 s a 0 os 05 56 ar 8 o 100 101 102 103 15000
Ac Th Pa u Np Pu Am Cm Bk cr Es Fm Mmd No Lr I I
12800
a2 | 10000 |
I E 7500 I
I o I
I 2500 I
o | fa L. T |
I 5 1 15 20 5 30 35 40 45 51 55 60 I
2 Theta in degreas
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S MREMERE - BiEEE . . vl b2 13 7]{ .
316 in Water 7H' 7H"ﬁ% /ﬁé %Ef( ;I}%EI:' o 7I:j— #II%I%&i’IEEF

OtE @ 5=

HiERbR EXER BEUE AR Hlimitae
HOERR EXfER HEER [EMEEE
— BiER
ExEzs BREFDAE CE &S 316L
REER 36 RS Austenitic R VSENOIN o e
#2EA GMAW-GTAW Solid wires Shke= eniso 14175:M11, M12 M13
UNSS $31600
BH=EE not required =] Solid stainless steel welding wire (AISI 316)
WRER BiETiE SHERE
FreimE AWS A 5.9: ER 316L; EN 14343-A: G 19 12 3 L; DIN 8556: SG X2 CrNiMo 19.12;
HENR Water
R PR The alloy is widely used In the chemical and food-processing industries, as well as in shipbuilding and various types of architectural structure.
s H:0
BiEE

EENERS Liquid

nTE 18g (estimate) o
ax B 100C -/
¥ THiE e g FEEETE
Ex L& o
teeank
[t
e e e e e e e  — —— ww ok & s 8
s S EmERmmA) | ¢ BECQ g ¢ *E ¥ . - )

Ni 10-15 %

I
I
I Cr 16-18 %
I
|

I
I
A (Resistant) | <0.0508 20 Tap water
I
|

A (Resistant) < 0.0508 20
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FEBERRE

Surface Treatment Database

Q BEER L

HEEIRE(136)

EF: EVOC(@8T)

TR FoHE(T8)

B VOC(70)

HEFT/ IR —i$E44)

@ RS L

HAh(226)

i TR Rl 1R (140)
ERAE/IEEEE(103)
HHH6T)

SLNE(50)

BRIz

E

G

SERARIEER298)
FERRELTSILER(252)
E5B(247)
SEEREE(223)
EVOCHEH222)

®

B> FEANEEER > SRR

Application of Several HVOF Coatings

QuE G sE
FORFDR EFER #h7Ef
BEdiEs
EIRRD Doc-228
FEAMESEEE
o eETrE SCRERE Dist A Unlimited
sh
WHEES
ERIZ EREE
- S
ERFES Aircraft - rotary wing
o 11,3945 518 MRS Axial fatigue, Tensile testing
cWorks - Corrosion Identification and Management Software for Aircraft Corrosion Control BlEs
(cWorks -Corrosion Control System) 2011
BERD
pra =i ]
Coating-006
Application of Several HVOF Coatings on Different Base Materials 2006 Coating-007
BRIE e -
ITREER: RARS
RS
. . . . . Test-005
Implementation of Rare Earth Primers and Pretreatments for Military Applications 2012
semT comeunaoe Test-007
BRAER
BORRD
Contact-136
=i

From: “Validation of HVOF Thermal Spray Coatings as a
Replacement for Hard Chrome Plating on Helicopter
Dynamic Components”

Distribution Unlimited

USTONR SAIC/GEO-CENTERS hitemco

4555 OVERLOOK AVE, WASHINGTON DC 20375 engineered coatings
REPORT NO. PROJECT NO 160 SWEET HOLLOW ROAD
HTC2006-001 HTC 81001/1-4 b i
WILE.

Application of Several HVOF Coatings on Different
Base Materials

" SUMMARY 7ABSTRACT:

Background

The DOD Hard Chrome Alternatives Team (HCAT) is exectmnq a pvoject to qualify HVOF thermal spray coatings
a a replacement far electrolyic hard chrome plating on he A Materials Joint Test
Protocol (MJTP) has been developed based on stakeholder requremens for the qmllﬁcdm Axial fatigue testing
& apart of that MJTP. The HCAT has a requi for the ication of several HVOF coatings onto several
dfferent base materials.

Conclusion

In response 1o your "Request For Quote” and “Statement Of Work” forwarded to us Nov. 09, 2005 HITEMCO has
performed the required work as described. Reference Customer P.O. 4500809222 and Hitemco quotation NY-05-
4458.

Hmmao has a utilized our dsdiamd q)my cell outlued with sophisti tooling, monitoring and
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hoso opimtzad and med for dlomerHCAT programs. NI Iestrasuns luding almen,
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