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FIGURE 6.—WELDED COMPACT TENSION Ko SPECIMEN
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The last term here is the finite panel size correction factor and is 1.06 for a 12-in.-wide
panel with 2a/W = 0.35. The calculation of Kc was based on maximum failure load and the
initial fatigue crack length (a) prior to dynamic loading at 1000 psi/sec.

The fatigue crack growth procedures are discussed in section 2.5.4.

2.5.2.3 Single-Edge-Notched Specimen Tests

The single-edge-notched test specimen configuration is shown in figure 9. The value of

K was calculated from the following equation:
.
pal/2
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FIGURE 8.—12- BY 36-IN. CENTER-NOTCHED PANEL FABRICATED
BY ELECTRON BEAM WELDING

where:
P = maximum load
a = crack length
B = specimen thickness
W = specimen width
Y =1.99-0.41 (a/W)+ 18.70 (a/W)> - 38.48 (a/W)> + 53.85 (a/W)4

This equation is reported (ref. 2) to be accurate with 0.47% up to a/W values of 0.6. A
3.0-in.-wide specimen was generally used.

2.5.3 Stress-Corrosion Resistance

Stress-corrosion tests were conducted using the same specimens discussed in section
2.5.2 and a sustained loading technique in the environment of 3.57% NaCl aqueous solution.
The stress intensity level is plotted versus time to failure and a curve is drawn to determine
the threshold value at which no failure occurs. This value is defined as Ks(c for thin sections
and le‘cc for thicker sections. No attempt is made to separate the two or to determine the
cutoff gage for transition from Kgee 10 Klsu" I'he main interest is to determine the threshold
stress intensity level that a material will sustain in 3.5% NaCl. Figure 10 shows a plot of sus-
tained load K versus time and the resulting threshold value.
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80% Primary Alpha—Specimen 20360

FIGURE 16.—-MICROSTRUCTURE OF DUPLEX-ANNEALED Ti-6AI-4V SHEET SHOWING
VARIATIONS IN PERCENT OF PRIMARY ALPHA (X 500)
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After 1350° F/1 hr/Furnace Cool To 600° F at 150° F/hr.

FIGURE 31.—OPTICAL MICROSTRUCTURE FOR SUPER ELI CONTINUOUSLY
ROLLED Ti-6Al-4V SHEET BEFORE AND AFTER COOLING
FROM 1350° F (X500)
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0.035% NaCl

FIGURE 34.—-FRACTURE FACES OF SUSTAINED LOAD TESTS OF Ti-6AI-4V SHEET
(HEAT 310487) IN VARIOUS % NaCl (X4400)
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0.0035% NaCl

Distilled Water

FIGURE 34.-CONCLUDED


















Panel FM 883-B1, R=0.67, 120 cpm, air, a=1.88 in.

FIGURE 38—FATIGUE CRACK STRIATION SPACING USING ELECTRON
MICROSCOPY REPLICATION TECHNIQUE (X3400)



Panel FM 883-2-2, R=0.05, 120,30,10 cpm, 3.5% NaCl, a=0.31 in.

FIGURE 38.-CONCLUDED
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As Received

Diffusion-Bonded Cycle

FIGURE 56.—PHOTOMICROGRAPH OF Ti-6Al-4V PLATE 1486 TESTED TO
DETERMINE EFFECT OF DIFFUSION BONDING CYCLE ON
K jsoc (X500)
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Beta Annealed Plus Diffusion-Bonding Cycle

FIGURE 56.—CONCLUDED
























FIGURE 57.— Ti-6Al-4V EXTRUSION MICROSTRUCTURE REPRESENTATIVE
OF A FULLY TRANSFORMED BETA MORPHOLOGY,
MR=10 (X500)

FIGURE 58.— Ti-6Al-4V EXTRUSION MICROSTRUCTURE TYPICAL OF
ALPHA-BETA-TYPE MORPHOLOGY, MR=1 (X500)
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FIGURE 65.—MICROSTRUCTURE OF Ti-6A1-4V BETA-ROLLED
BAR, SAMPLE FM 931-1 (X500)

SR AT 8L

FIGURE 66.-MICROSTRUCTURE OF Ti-6AI-4V BAR,
SAMPLE F382-7 (X500)




FIGURE 67 -MICROSTRUCTURE OF Ti-6Al-4V BAR,
SAMPLE F414-18 (X500)

Kq(trans)-'-” 141 - 274(05) - 6.83(AD + 6.42(MR) - 0.023(K »)

R2 =091

This equation has the highest multiple correlation coefficient, R, determined for all of
the regression analyses conducted on all Ti-6A1-4V forms included in this report. The coeffi-
cients for both MR and K 5 are significant. Again, the oxygen and aluminum coefficients
have high standard deviations and should be used only to show trends. The strongest factor
affecting Ky is microstructure in that as MR varies from an alpha-beta type to a fully trans-
formed beta type, the KQ can change by approximately 64 ksiy/in.
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A1l A2

A13 A4

e Ml BT e

A15 A16

A23 A24

A17 A18 A19 A20 A21 A22
Code Fracture specimen no.
Al ST302—-E1
A2 —E2
A3 —E3
A4 —E4
Ab —ES
AB —E6
A7 —E7
A8 —E8
A9 -F1
A10 —F2
All --F4
A12 ~F5
A13 —F6
Al4 —F8
Al5 —-A2
A16 —A3
Al17 —Ab
A18 —-B1
A19 —B3
A20 -84
A21 —B6
A22 -C2
A23 -C3
A24 —C4
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Code Fracture specimen no. Code Fracture specimen no.

B1 ST303-FMY85-10 G1 ST315-9233T

B2 —8 G2 —-9233L

B3 -7 G3 —8144L

B4 —6 G4 -12177L

B5 -5 G5 —L.3579-T

B6 4 G6 —L3579-L

B7 -3 7 ~L4071-T
GB -1L4071—-L
G9 ~L3914-T

2 o G10 ~L3914-L

111 _11 G111 ST315 FM267 H-—T
G12 G-T
G13 G-L

& ST305-68964—-1L G14 B-T

C2 —69914- 1L G15 B—-L

C3 --20257—-1L G16 ST315-69954—-L

C4 —71480-14 G17 —20646—-L

G5 -20274-1L G18 ~20620-L

Cé —71689-1L G19 —-20374-L

Cc7 —20356—-1L G20 —20044—-L

C8 —-69741-1L

1 3T312—-20233-1L

F2 --20233-2T

F3 —-20182-2TL

F4 -20182-2T

F5 —20284—-4L

F6 —20284—-4LT




112 113 114 115 H1 H2 H3 H4 H5 H6

Code Fracture specimen no.
112 ST319-F1

113 -F3

114 -F5

115 —-F7

H1 ST316—-K0759-1
H2 ~K0759-2
H3 ~2951563-1
H4 —-295153-2
H5 —-K6087 -1
H6 -K6087-2
18 ST319-415-8

17 -7

16 -6

15 -5

14 —4

13 -3

12 -2

11 -1
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Code Fracture specimen no.

D1 ST308-7918

D2 -8506

D3 -P2

D4 ~SN 1486

D5 -M

D6 -1944C

D7 ~-68316-2

D8 -2054

N9 -20548

D10 -2502-18B

K1* ST322-418-17

K2* -13

K3* -9

K4* -6

K5* -2

E1 ST309-1-2-2

£2 —-1-5-3

E3 -1-2-4
*Extrusion
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L10

wm

L12

L13 L4 L15 L16

L17 L18 L19 L20 L21 L22 L23 L24 L25 L26 L27 L28
Code Fracture specimen no. Code Fracture specimen no.
L1 ST324-DB11 17 ST324-FM961—-3T
L2 -DB12 L18 -3
L3 ~-DB13 L19 AT
L4 -DB14 L20 4L
LS DB15 L21 =
L6 -A2B L22 ~7L
L7 ~-A2 L23 -10T
L8 -B1 L24 -10L
L9 ~H1B L26 16T
L10 ~H2B L26 -16L
L1% -H3B L27 -18T
L12 —~H4B L28 18L
L13 -N1
L14 ~N1B
L15 -X-2
L16 X-2B




L29 L30

L34 135 L36

Code Fracture specimen no.
L29 ST324-DB1
L30 -DB2
L31 -DB3
L32 -DB4
L33 -DB5
L34 -DB6
L35 --DB7
L36 ~-DB8
L37 ~-DB9
L38 -DB10
L39 -DB17
L40 -DB16
L4 -DB18
L42 DB19
L43 DB20
J1 S1320-416-3
J2 ~416—-4


























































