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METALLURGIST'S FACTUAL REPORT 

A. ACCIDENT 

Place 
Date 
Vehicle 
NTSB No. 

: Pensacola, Florida 
: July 6, 1996 
: MD-88, N927DA 
: DCA96-M-A068 

Investigator : Thomas Conroy, AS-10 

B. COMPONENTS EXAMINED 

Metallographic specimen through the fracture origin. 

C. DETAILS OF THE EXAMINATION 

Report No. 97-136 

On July 21, a metallographic section through the fracture origin of the hub was sent to 
Pratt & Whitney for an Electron Probe Microanalysis (EPMA) of oxygen, nitrogen, carbon, and 
iron in the altered microstructure area. Aluminum silicon, and vanadium were also analyzed 
and reported. The EPMA spectra (concentration profiles) were collected from the hole wall 
inward at three separate radial positions indicated by arrows "c", "d", and "e" in figure 1. 
Concentration profiles at the positions denoted by arrows "c" and "d" in this figure were across 
the layer of altered microstructure. The third profile, at the position denoted by arrow "e", was 
through the area that contained no evidence of altered microstructure. 

Table 1 summarizes the number of data points collected during the analysis, the 
distance between each data point (spacing), and the total distance from the surface of the hole 
to the last data point (depth of the profile) for each concentration profile. Tables 2, 3, and 4 
show reported concentrations of analyzed elements at each of the data point. Pratt & Whitney 
reported that no evidence of nitrogen was found in the area of altered microstructure. Figures 2 
through 7 display composite plots of variations of carbon, oxygen, iron, and silicon 
concentrations versus distances from the wall at all three radial positions presented by Pratt & 
Whitney. The analysis indicated as much as 3 to 7 percent oxygen and as much as about 3.5 
percent iron were in the first 50- to 60-micron layer of altered microstructure adjacent to the wall 
of the hole. 

Jean Bernstein 
Metallurgist 
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PROFILE NO. OF POINTS SPACING 
. (MICRONS) 

c 100 4.727 
D 100 3.515 
E 75 2.945 
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Table 2 

2.55 0.68 7.39 
3.68 0.34 1.94 
3.89 0.53 2.27 
3.12 0.83 4.81 
2.85 0.34 5.99 
2.92 0.83 3.36 
3.87 0.60 1.93 
3.77 0.83 1.90 
3.83 0.49 2.25 
3.68 1.36 1.94 
3.78 1.02 1.85 
3.71 1.09 1.88 
3.09 0.22 4.10 
3.54 0.90 1.95 
4.03 0.15 1.90 
3.09 0.53 4.41 
2.73 0.71 4.48 
2.61 0.79 5.50 
3.97 0.60 2.09 
3.94 1.13 1.92 
2.86 0.60 5.31 
2.81 0.11 5.68 
3.36 0.75 4.07 
3.18 1.13 4.36 
3.94 0.60 2.48 
3.27 1.51 4.77 
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97 400d, profile 
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97400e,profile Table 4 

MA-97400: PWA 1215 HUB, FRONT COMPRESSOR 
EPMA of Bolt Hole Rupture Section R32871 

197~ 1 
D. !O.KI Q.KI llUS! 

Bolt Hole 0 1.61 2.34 4.44 
2 Normal 2.945 2.64 4.06 4.15 
3 Surface 5.890 22.06 6.45 3.35 
4 8.835 2.49 4.70 3.79 
5 11.760 1.65 2.69 3.96 
6 14.725 7.19 7.69 3.99 
7 17.870 4.47 20.48 3.40 
8 20.615 1.76 2.06 3.76 
9 23.560 0.56 1.48 2.68 
10 26.505 0.75 1.52 3.12 
11 29.450 0.69 1.93 3.00 
12 32.395 1.25 1.48 3.11 
13 35.340 0.53 1.42 3.06 
14 38.265 0.75 1.54 3.31 
15 41.230 0.49 1.44 4.23 
16 44.175 0.64 1.37 4.10 
17 47.120 0.48 1.55 3.94 
18 50.065 0.73 1.50 4.14 
19 53.010 0.52 1.47 4.02 
20 55.955 0.69 1.39 4.12 
21 56.900 0.59 1.35 3.06 
22 61.845 0.82 1.90 2.55 
23 64.790 0.61 1.77 2.40 
24 67.735 0.64 1.47 2.69 
25 70.660 0.54 1.48 3.06 
26 73.625 0.95 1.38 4.37 
27 76.570 0.57 1.50 4.61 
28 79.515 0.67 1.38 4.17 
29 82.480 0.69 1.71 4.06 
30 85.405 0.79 1.19 4.49 
31 88.350 0.56 1.59 3.28 
32 91.295 0.97 1.65 3.29 
33 94.240 0.53 1.62 3.23 
34 97.165 0.67 1.73 2.79 
35 100.130 0.61 1.64 4.17 
36 103.075 0.93 1.35 4.17 
37 106.020 0.54 1.37 4.16 
38 106.965 0.62 1.54 4.25 
39 111.910 0.56 1.60 3.51 
40 114.655 0.82 1.41 3.07 
41 117.800 0.60 1.59 3.13 
42 120.745 0.63 1.83 3.47 
43 123.890 0.88 1.53 3.73 
44 126.835 0.67 1.47 3.39 
45 129.560 0.59 1.75 3.34 
48 132.525 0.90 1.60 3.43 
47 135.470 0.48 1.69 3.23 
48 138.415 0.73 1.42 3.05 
49 141.360 1.10 1.87 2.75 
50 144.305 0.65 1.64 2.86 
51 147.250 0.67 1.48 4.11 
52 150.195 0.66 1.25 4.02 
53 153.140 0.56 1.60 3.78 
54 156.065 0.63 1.33 4.25 
55 159.030 0.52 1.21 3.97 
56 161.975 0.78 1.56 3.30 
57 164.920 0.88 1.88 3.11 
56 167.865 0.60 1.51 3.39 
59 170.810 0.69 1.38 3.35 
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97400e,proflle Table 4 
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Figure 1. Locations of EPMA concentration profiles performed 
by Pratt & Whitney. 
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PWA 1215 HUB, FRONT COMPRESSOR 
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Figure 2. Concentrations of oxygen and carbon radially inward from the hole wall at 
the position indicated by arrow "c" in figure 1. 
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PWA 1215 HUB, FRONT COMPRESSOR 
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Figure 3. Concentrations of iron, silicon and aluminum radially inward from the hole 
wall at the position indicated by arrow "c" in figure 1. 
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Figure 5. Concentrations of iron, silicon and aluminum radially inward from the hole 
wall at the position indicated by arrow "d" in figure 1. 
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PWA 1215 HUB, FRONT COMPRESSOR 
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Figure 7. Concentrations of iron, silicon and aluminum radially inward from the hole 
wall at the position indicated by arrow "e" in figure 1. 




