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2.6.2 Attainment of Programme outcomes and course outcomes are

evaluated by the institution

Documents Uploaded

S1.No Particulars Sheet. No
1 Attainment of COs for a Course
CLICK HERE: Link for the document showing attainment of
COs for a course
1.1 | Hours allocated to map CO-PO-PSO 1
1.2 | Mapping of CO-PO-PSO 2
1.3 | CO-wise marks of Internal Assessment (IA) Test 3
1.4 | CO-wise marks of Assignment 4
15 Continuous Internal Evaluation (CIE) Attainment Level 5
"~ | Calculation
1.6 | Evaluation of Semester End Examination (SEE) Marks 6
17 Semester End Examination (SEE) Attainment Level 7
" | Calculation
1.8 | Indirect CO Attainment Calculation 8
1.9 | Indirect CO Attainment Level Calculation 9
1.10 | Calculation of Overall Attainment Level of each COs 10
1.11 | POs-PSOs Attainment 11
1.12 | Gap Identification 12
1.13 | Action Proposed to Bridge The Gap 13
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) Attainment of Program OQOutcomes and Program Specific
Outcomes
SI1. No Particulars Page. No
2.1 | PO/PSO Target Values 1-3
2.2 | PO/PSO Direct Attainment Values 3-5
2.3 | Program Exit Survey 6-8
2.4 | Alumni Survey 8-9
2.5 | Employer Survey 10-11
2.6 | PO/PSO Indirect Attainment 11
2.7 | PO/PSO Final Attainment 12

If COs are attained, then the higher targets are set for the succeeding years
as a part of continuous improvement.

Copy of the Programme Assessment Committee (PAC) Meeting Proceedings for
the AY 2023-24

Sample Course File

Course Name Course Attainment | Academic
Code Target % Year
Material Science and Engineering BME303 65 2023-24

Material Science and Engineering 21ME33 60 2022-23
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Attainment of Program Outcomes and Program Specific Outcomes for the
Academic Year (AY) 2023-24
PO/PSO Attainment for AY 2023-24

2.1 PO/PSO Target Values for the AY 2023-24.

The following table shows the PO/PSO Target Values for the AY 2023-24.
Table 1: PO/PSO Target Values for the AY 2023-24

Course Course | POl PO| PO PO PO| PO PO PO|PO|PO1]PO1|PO1L| PS | PSO
Code Index 1 2 3 4 5 6 7 8 9 0 1 2 01 2
18MAT11 C101 3.00 | 2.00 - - - - - - - - - - - -

18PHY12/22 C102 3.00 | 1.40 o - - - - - - - - - -

18ELE13/23 C103 3.00 | 3.00 - - - - - - - - - - -

18civiana | cros | 3.00 | 3.00 - o0 - | - | - ; ; ; - ]
I8EGDLISZ I cros | 2.00 | 1.00 | - - 300 - - lioof1ioof 100 | - | 200 - ;
18PHYLIO2  c106 | 3.00 | 1.00 | - ; N ; - lwoo]| - ; ; ; )
BELELIZ 1 cro7 300300 - [ - | - - | - | - [1roo] - ; - - ;

18EGHIS C108 . . y y y . . . - | 300 - . .

18MAT21 C109 3.00 | 2.00 - - - - - - - - - - - -
18CHE12/22 C110 3.00 1.00 - - - - 1.00 - - - - - -

18CPS13/23 C111 3.00 | 2.00 | 1.00 - - - - - - - - - -

18ELN14/24 C112 3.00 | 3.00 - - - - - - 1.25 - - - - -
18ME1525 | cu3 | 300 - - ; 100 | 100 | - ; ; - - - -
ISCHELIM ciia |300| - J100]| - - - - - - - - - - -

18CPL17/27 C115 3.00 | 3.00 - - - - - - - - - -

18EGH28 C116 - - - - - - - - - 3.00 - - - -
18MAT31 C201 3.00 | 2.00 - - - - - - - - - - - -
18CS32 c202 | 200]220]225] - - - - - - - - 1.80 | 160 | -
18CS33 C203 3.00 | 3.00 | 2.00 - - - - - - - - - - -
18CS34 c204 | 260260225 - - - - - - - - - 200 -
Back to Index
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Course Course | PO| PO PO|PO|PO| PO PO|PO|PO|POL1]POL1]|POL| PS | PSO
Code Index 1 2 3 4 5 6 7 8 9 0 1 2 01 2
18CS35 C205 2.20 | 1.80 - - - - - 2.00 - - - 2.00 | 2.00 -
18CS36 C206 3001200 - J200] - - - - - - - 1.00 -
18CSL37 c207 |300 2500 - f200] - | -] - |1oo] - - - - -
18CSL38 C208 2.00 | 2.00 | 2.00 | 2.00 - - - - - - - - 2.00 -
18KAK39 C209A - - - - - 3.00 - - - 3.00 - 2.33 - -
18KVK39 C209B - - - - - 1.50 - - - 2.00 - 2.00 - -
18MAT41 C210 3.00 | 200 - - - - - - - - - B ; .
18CS42 C211 3.00 | 3.00 | 2.00 - - - - - 1.00 - - - 1.00 -
18CS43 C212 2.50 | 240 | 2.25 - - - - - - - - 1.20 | 2.00 -
18SC44 C213 3.00 | 1.60 | 1.40 - - - - - - - - 2.00 -
18CS45 C214 2.40 | 1.80 | 2.00 - 1.00 - - - - - - 2.00 | 2.00 -
18CS46 C215 2.60 | 2.00 | 2.00 | 2.00 - - - - - - - 2.00 - 2.00
18CSL47 C216 2.00 | 2.00 | 2.00 | 1.00 - - - - - - - 1.00 | 2.00 -
18CSL48 C217 2.00 | 2.00 | 1.00 - 2.00 - - - 1.00 - - - 1.00 -
18CPC49 c218 - - - - - 222 - 14| - - - - - .
18CS51 C301 - - 2.00 - - 1.67 1.75 1 1.60 | 1.67 1.00 1.60 - -
18CS52 C302 2.00 | 2.20 | 2.25 - 1.00 1.00 - - - 2.00 | 1.60
18CS53 C303 240|240 ]300 - - - - - - - - 1.40 - 2.00
18CS54 C304 2.00 | 2.60 - 2.00 - - - - - - - 1.40 -
18CS55 C305 2331 220 | 2.00 | 2.00 - - - - - - - 2.00 | 2.00 -
18CS56 C306 2.40 | 2.20 | 2.00 - - - - - - - - 1.20 | 1.00 -
18CSL57 C307 2.00 | 2.00 - - 2.00 - - - - - - - 2.00 | 2.00
18CSL58 C308 2.00 - 2.00 - 2.00 - - - 2.00 2.00 - 2.00
18CIV59 C309 - - - - - 2.80 | 2.80 | 2.33 - - - - - -
181S61 C310 2.50 | 2.60 | 2.80 | 2.67 - - - - - - - - 2.00 -
181S62 C311 2.20 1 2.00 | 1.80 | 2.00 - - - - - - - 2.00 | 2.00 -
18CS63 C312 100 | 220 | 22 - |2 - ) ) ) ) ) 1.40 ) 1.60
18CS642 C313 1.00 | 1.20 | 1.60 - 2.25 - - - - - - 1.00 - 1.60
18ISL66 C315 2.2512.00 | 2.00 | 1.00 - - - - - - - 2.00 | 1.00 -
Back to Index
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Course Course | PO| PO PO|PO|PO| PO PO|PO|PO|POL1]POL1]|POL| PS | PSO
Code Index 1 2 3 4 5 6 7 8 9 0 1 2 01 2
18ISL67 c316 | 300300275 - |1o00] - - - ]200] 1.00 - 1.00 | 3.00 | -
18CSMP68 C317 ool - 175 - [200] - - - - - - - ] 200]| 200
— T 200]200] - |100]200] - - - - - - 1.00 | - | 200
Y D 220]200] 180 | - - - - - - - - 200 | - | 200
e i 2.00 | 2.00 | 1.00 - - - - - - - 1.00 - - 2.00
18CS745 caoa 20|26 120 - - | | - - o s
18CSL76 ca06 | 275 - 175 - |200] - - - l1s0] - - 1.00 | - 1.00
18CSP77 C407 1.00 | 200 | - ] 2.00]3.00] 2.00 1.00 | 2.00 | 2.00 | 2.00 - ] 200]| 200
18CS81 C408 2.00 | 220 | 2% ) ) B B B B B B 1.80 1 1.60 B
18CS822 C409 2.50 1 2.00 | 2.75 - - 2.00 - 2.00 - - - - - 1.00
18CSP83 C410 - - l250]200] - - ]200]300]300] 250 | 200 | 3.00 |200] 250
18CSS84 C411 2.00 | 3.00 - - 1.00 | 3.00 | 3.00 | 3.00 | 3.00 | 3.00 - - 2.33 -
18CSI85 C412 3.00 | 3.00 | 3.00 | 2.00 | 3.00 | 3.00 ]} 3.00 | 3.00 | 3.00 | 3.00 3.00 3.00 | 2.33 | 2.00
PO/PSO Target 244220 2.00 | 1.83 ] 1.95 ]| 2.20 | 213 | 1.98 | 1.69 | 229 | 1.80 | 1.76 | 1.79 | 1.85
2.2 PO/PSO Direct Attainment for the AY 2023-24
The following table shows the PO/PSO Direct Attainment Values for the AY 2023-24.
Table 2: PO/PSO Direct Attainment Values for the AY 2023-24
Course Course | PO| PO| PO| PO PO|PO|PO|PO]PO|PO]|PO]| PO]| PS PS
Code Index 1 2 3 4 5 6 7 8 9 10 11 12 | O1 ]| 02
18MATI11 c101 208 | 139 | - . - - - . - . . . . .
18PHY12/22 C102 230 | 096 | - . - - - . - - . . . .
18ELE13/23 C103 220 | 213 | - - - - - - - . . . . .
18CIV14/24 C104 211 | 230 - |25 ] - . - - - . . .
IBEGOLIS2 1 cios | 170 | om0 |- 213 | - - loso oo o | - 14| - -
ISPIVLI6Z 1 cigs | 215 [ o2 | - - - - - o | - - - - -
18ELEL1727 | €107 224 | 230 | - - - - - - Jors | - . - - .
1SEGH18 C108 - - - - - - - | 207 | - - - .
18MAT21 C109 224 | 149 | - . . - - . - - . . . .
Back to Index
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Course Course | PO| PO| PO PO| PO PO|PO]|] PO|PO|PO|PO]| PO | PS PS
Code Index 1 2 3 4 5 6 7 8 9 10 11 12 | O1 ]| 02
18CHE12/22 C110 227 | 0.76 - - - - 0.76 - - - - . B }
18CPS13/23 C111 2,12 | 141 | 070 - - - - - - - - - B, }
18ELN14/24 C112 212 | 212 - - - - - - 0.89 - - - B }
18ME15/25 C113 2.05 - - - 0.68 | 0.80 - - - - - - }
ISCHELIM cia | 20 070 | - - ; ; . } ) ] ] ) )
18CPL17/27 C115 2.00 | 2.10 - - - - - - B - B B B} )
18EGH28 Cl116 - - - - - - - - - 2.38 . - - B}
18MAT31 C201 2.10 | 1.40 - - - - - - B } B} 3 B} )
18CS32 C202 142 | 1.56 | 1.60 - - - - - - - - 128 | 1.14 -
18CS33 C203 211 | 211 | 141 - - - - - - - - - B, }
18CS34 C204 1.69 | 1.69 | 1.17 - - - - - - - - - 0.25 -
18CS35 C205 155 | 126 - - - - - 1.46 - - - 141 | 140 -
18CS36 C206 2.19 1.46 - 1.46 - - - - - - - - 0.73 -
18CSL37 C207 2.52 2.10 1.26 - 1.68 - - - 0.84 - - - - -
18CSL38 C208 159 | 159 | 159 | 1.59 - - - - . - - - 1.59 )
18KAK39 C209A - - - - - 2.81 - - - 2.81 - 2.18 - -
18KVK39 C209B - - - - - 1.48 - - - 1.97 - 1.98 - -
18MAT41 C210 223 | 1.49 - - - - - - - - - - - -
18CS42 c211 218 | 2.18 | 145 - - - - - 0.73 - - - 0.73 -
18CS43 C212 178 | 1.72 | 1.63 - - - - - - - - 0.86 | 145 -
18SC44 Cc213 2,19 | 116 | 1.02 - - - - - - - - - 1.46 -
18CS45 C214 166 | 124 | 139 - 0.68 - - - - - - 138 | 1.38 -
18CS46 C215 1.74 1.38 1.36 1.32 - - - - - - - 1.39 - 1.37
18CSL47 C216 139 | 139 | 139 | 0.70 - - - - - - - 0.70 | 1.39 -
18CSL48 C217 1.53 1.53 0.77 - 1.53 - - - 0.77 - - - 0.77 -
18CPC49 C218 - - - - - 222 - 1.74 - . - - B )
18CS51 C301 - 1.36 - - 1.20 - 123 ) 113 | 117 | 071 | 114 - -
18CS52 C302 142 | 142 | 158 - 0.73 - - 0.73 - - - 127 | 142 -
18CS53 C303 176 | 176 | 2.19 - - - - - - - - 1.02 - 1.46
Back to Index
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Course Course | PO| PO| PO PO PO|PO|PO|PO]JPO|PO|PO]|]PO]| PS| PS
Code Index 1 2 3 4 5 6 7 8 9 10 11 12 |O1 | O2
18CS54 C304 145 | 1.89 - 1.45 - - - - - - - - 1.02 -
18CS55 C305 1.49 1.40 1.26 1.27 - - - - - - - 1.27 1.28 -
18CS56 C306 1.66 1.51 1.43 - - - - - - - - 0.84 0.69 -
18CSLS57 C307 1.49 1.49 - - 0.75 - - - - - - 1.49 1.49
18CSL58 C308 1.51 - 1.50 - 1.50 - - - 1.50 - - 1.50 - 1.49
18CIV59 C309 - - - - - 2.08 2.08 1.74 - - - - - -
181561 C310 175 | 181 | 195 | 1.86 - - - - - - - - 1.39 -
181862 c311 156 | 142 | 128 | 143 - - - - - - - 142 | 1.39 -
18CS63 C312 0.67 | 1.48 | 1.48 1.34 0.94 1.08
18CS642 C313 070 | 0.84 | 1.12 1.55 0.70 1.12
18ISL66 C315 1.80 | 1.60 | 1.60 | 0.80 - - - - - - - 1.60 | 0.80 -
18ISL67 C316 223 | 221 | 2.02 - 0.73 - - - 146 | 0.73 - 073 | 2.18 -
18CSMP68 C317 0.76 - 1.34 - 1.53 - - - - - - - 153 | 1.53
18CS71 C401 1.44 1.44 - 0.72 1.44 - - - - - - 0.72 - 1.44
18CS72 C402 159 | 144 | 130 - - - - - - - - 1.44 . 1.44
18CS734 C403 1.51 1.51 0.75 - - - - - - - 0.75 - - 1.51
18CS745 C404 149 | 1.93 - 1.49 - - - - - - - - 1.04 -
18CSL76 C406 2.04 1.30 1.48 1.11 0.74 0.74
18CSP77 C407 099 | 1.98 1.98 | 298 | 1.98 099 | 199 | 1.99 | 1.98 198 | 1.99
18CS81 C408 141 | 155 | 1.58 - - - - - - - - 126 | 1.13 -
18CS822 C409 1.90 1.47 2.08 - - 1.37 - 1.37 - - - - - 1.90
18CSP83 C410 - - 209 | 1.67 - - 1.67 | 251 | 251 | 200 | 1.67 | 250 | 1.67 | 2.09
18CSS84 C411 1.94 2.92 - - 0.96 2.93 2.93 2.93 2.93 2.93 - - 2.27 -
18CSI85 C412 2.52 2.51 2.51 1.67 2.50 2.50 2.50 2.53 2.53 2.53 2.54 2.54 1.95 1.67
PO/PSO Target 1.79 | 1.62 | 145 | 139 | 147 | 195 ]| 1.79 | 1.62 | 1.37 | 1.94 | 1.53 | 1.32 | 1.32 | 1.49
Back to Index
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2.3 Program Exit Survey for the AY 2023-24
The following table shows the Program Exit Survey for the AY 2023-24.
Table 3: Program Exit Survey for the AY 2023-24

Name USN PO1 PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 P(O)l P(l)l P(2)1 PiO PiO
g;’l‘lii‘lﬂTKgder 4MT20IS001 | 5 5 5 5 5 5 5 5 5 5 5 5 5 5
ﬁgihk“hek Krishnanand | 4\ iro015002 | 5 4 5 5 4 5 5 4 5 4 5 5 4 5
Ananya 4MT201S003 | 4 5 5 4 5 5 4 5 4 5 4 5 5 4
Anvitha 4AMT20IS004 | 4 | 4 | 4 5 5 5 5 5 5 4 | 4 5 5 4
Athik Rehaman 4MT20IS005 | 5 3 5 4 3 5 5 5 4 5 3 4 3 4
Deepthi S Nayak 4MT20IS006 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Dhanush 4MT20IS007 | 5 4 5 4 5 4 5 4 5 5 5 5 5 5
Disha 4AMT20IS008 | 4 | 4 | 4 5 4 | 4 5 5 5 5 5 4 5 5
Disha Ballal 4MT20IS009 | 5 3 5 4 3 5 4 3 5 5 5 5 4 3
Hithesh Suvarna 4MT201S010 | 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Shramitha Shetty 4MT20IS011 | 5 4 5 4 | 4 5 4 5 4 5 4 5 4 5
Kishora 4MT20IS012 | 5 5 5 5 5 5 5 5 4 | 4 | 4 5 5 5
Krithika Prabhu 4MT20IS013 | 5 3 5 4 3 5 5 5 5 3 5 4 3 5
Lahari Acharya 4AMT20IS014 | 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Lakshitha K Salian 4MT20IS015 | 5 4 5 4 5 4 5 4 5 4 5 4 5 4
Lathesh Kumar 4MT20IS016 5 5 5 5 5 5 5 5 5 4 5 4 5 4
Lohit Vishnu Naik 4MT201S017 | 5 4 5 4 5 5 4 5 5 5 5 5 5 5
1]\3/[}?;‘3511 eIt 4MT20IS018 | 4 5 4 5 4 5 5 4 5 4 5 5 4 5
Manojna P Jain 4MT201S019 5 5 5 4 4 5 5 4 4 5 4 5 5 4
Mayur S Karkera 4MT20I8020 | 5 5 4 5 3 4 3 4 5 4 | 4 5 5 4
Medhini Shetty 4AMT20I8021 | 5 5 5 5 5 5 5 5 4 5 3 4 3 4
Mohammed Muneef 4MT201S022 5 4 5 5 5 5 5 5 5 5 5 5 5 5
Nidah Shabbir Shaikh | 4MT20IS023 | 5 5 5 5 5 4 5 5 5 5 5 5 5 5
Niha Kauser 4AMT20I8024 | 4 3 5 5 5 5 4 3 5 5 5 4 5 5
Pavan HR 4AMT2018025 | 5 5 5 5 5 5 5 5 5 5 5 5 4 3
Pooja 4MT2018026 | 4 5 4 5 4 5 4 5 5 5 5 5 5 5

Back to Index
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Pramith Aithal 4MT201S027 5 5 4 4 4 5 5 5 4 5 4 4
Prashith C Hegde 4MT201S028 5 5 5 3 5 4 3 5 4 4 4 5
Pratheck 4MT201S029 5 5 5 5 5 5 5 5 5 3 5 3
Rachana Adiga 4MT20IS030 5 5 5 4 5 4 5 4 5 5 5 5
Ramnath Nayak 4MT201IS031 5 4 5 5 5 5 5 5 5 4 5 5
Riya Miranda 4MT201S032 5 5 5 4 5 4 5 5 4 5 4 5
Sagar K C 4MT201S033 5 4 4 5 4 5 4 5 5 4 5 4
Sahil Faraz 4MT201S034 4 5 5 5 5 4 4 5 5 4 3 5
Sameeksha Shetty 4MT20IS035 5 4 5 5 4 5 3 4 3 4 4 4
Sanjana Raj 4MT20IS036 4 5 5 5 5 5 5 5 5 5 5 5
Sanjay P 4MT201S037 5 5 5 4 5 5 5 5 5 5 5 5
Shravya K S 4MT201S039 5 5 5 5 5 5 5 4 5 5 5 5
Shreyas P 4MT201S040 5 5 4 3 5 5 5 5 4 3 5 5
Sinchana Venugopal 4MT201S041 5 5 5 5 5 5 5 5 5 5 5 4
Smruthi S Poojary 4MT201S042 5 5 4 5 4 5 4 5 4 5 4 5
Sneha C M 4MT201S043 4 5 5 5 4 4 4 5 5 5 5 3
Snehal 4MT201S044 4 4 5 5 5 3 5 4 3 5 5 5
Srajan Shetty 4MT201S045 5 3 5 5 5 5 5 5 5 5 5 5
Subeen Hegde 4MT20IS046 5 5 5 4 5 4 5 4 5 4 5 5
Suhas S Shetty 4MT201IS047 5 4 5 5 4 5 5 5 5 5 5 5
Sumanth Shetty 4MT201S048 4 5 4 5 5 4 5 4 5 5 4 4
Suprith Shetty S 4MT201S049 5 4 4 5 5 4 4 5 4 5 5 5
Swathi K L 4MT20IS050 4 5 3 4 3 4 5 4 4 5 5 3
Thanushree C J 4MT201IS051 5 5 5 5 5 5 4 5 3 4 3 4
V Lahitha 4MT201S052 5 5 5 5 5 5 5 5 5 5 5 5
Varun Raj 4MT20IS053 5 5 5 4 5 5 5 5 5 5 5 5
Vighnesh 4MT20IS054 5 5 5 5 4 3 5 5 5 4 5 5
Vijetha Pai 4MT20IS055 5 5 5 5 5 5 5 5 5 5 4 5
Vinayashree 4MT20IS056 4 5 4 5 4 5 5 5 5 5 5 5
Wasif Ahmed 4MT20IS057 4 4 4 5 5 5 4 5 4 5 4 4
B Shiv Kumar 4MT201S058 5 3 5 4 3 5 4 4 4 5 5 5

Back to Index

Page | 7




MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING
(A Unit of Rajalaxmi Education Trust®, Mangalore)
Autonomous Institute affiliated to VTU, Belagavi, Approved by AICTE, New Delhi
Accredited by NAAC with A+ Grade & ISO 9001:2015 Certified Institution

Mohammed Ajmal B 4MT18IS028 5 3 4 5 4 5 4 5 5 4 5 5 4 4

PO/PSO Attainment 2.86 | 2.70 | 2.83 | 2.78 | 2.72 | 2.81 | 2.78 | 2.81 | 2.78 | 2.77 | 2.77 | 2.82 | 2.74 | 2.79

2.4 Alumni Survey for the AY 2023-24
The following table shows the Alumni Survey for the AY 2023-24.
Table 4: Alumni Survey for the AY 2023-24

§ £ =} . z
= = = -
’E. b= ga bﬁn 2 E g9 g § = é )
1) 2 E o = 2 = = = o 9 = e *5
S| 2| = .S | B £ 3| @ £S5 2| 2=
o 5| = T 2 ] = 3 = 2 > = 2 2
=) > - - 9 = = = | = T < @ =
£ © | = 2 o 2 > ST ES| | &~
g o | = S = - o 5| =8 8w 2| T e
2| £| 5 Egl £g| = EE £| gE
. ] - 5 =, -
Name of the Alumni 2| 5| g SRR SE| ET|2F 8| 2°%
S| F| 8 | ES| 8 | 2|8l 8% S|s¢8
O| 5| ¢ <2 | & S5 238 =8 2| E S
] S| € E &= £ = o| E ol E 8 O 3 2
S E|S2 S| 2 | 58|25 %8 2|%FE
| 2| 23 5|2 | gE| B/ w5 E|E8
2 7 £ g 5 S = 5 g n - g s E S =
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o | €| 84 53| 5| L 8 EL E| w2
< =8 g | 85| 28| 23| = S| 5%
o B & 0 | = g 2B ) L 2
E| 5| 2¢g| =2 | =8| 55| 2% =22 €| 8
O| £ Ea <2 |38 C0F|lag <& & 2 s
o e € | wR| ¢ | Bl £5 &| 2 &
Shreya RJ 2 3 2 2 2 2 3 3 2 3
Sourabh Shetty 2 2 2 3 2 1 2 2 2 2
Amisha S Shetty 3 2 3 2 2 3 2 3 3 3
Lavanya 3 3 2 3 2 2 3 3 3 3
Swaroop bhat 2 2 2 2 2 2 2 2 2 2
Shreya G 2 2 1 1 1 1 1 2 1 1
Jithesh 3 3 3 3 3 3 3 3 3 3
Rohith 3 2 2 2 2 2 2 2 2 2
Alshifa 2 2 2 2 2 2 2 2 2 2
Harshitha S Shetty 2 2 2 2 2 2 2 2 2 2
Saadhan Ballal 2 2 2 2 2 2 2 2 3 2
Pratheeksha Shetty 2 2 2 2 2 2 2 2 2 2
Sweekrithi Shetty 1 1 1 1 1 1 1 1 2 1
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Divya 3 3 3 3 3 3 3 3 3 3
Chaithra Shettigar 2 2 2 2 2 2 2 2 2 2
A Amardeep M Kini 3 3 3 3 3 3 3 3 3 2
Adarsh 3 3 3 3 3 3 3 3 3 3
Sohan Shetty 3 2 3 2 3 3 2 3 3 3
Saksha 2 2 2 2 2 2 2 2 2 2
Akshatha 3 3 3 3 3 3 3 3 3 3
Karthik shetty 2 2 2 2 2 2 2 2 2 2
Apeksha 2 2 2 2 2 2 2 2 2 2
Yogeesh M 3 3 2 3 2 3 3 2 3 3
Shreya 3 2 2 2 2 3 3 3 3 3
Keerthan T 3 3 3 3 3 3 3 3 3 3
Avani Hegde 3 3 3 3 3 3 3 3 3 3
Nikhil 2 3 2 3 2 2 2 3 3 2

The following table shows the PO/PSO Indirect Attainment Values for the AY 2023-24 from Alumni

Survey.

Table 5: PO/PSO Indirect Attainment Values for the AY 2023-24 from Alumni Survey

Pg;g's'd PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 Pio Pio
PO/PSO | 5 21 | 271 | 2.69 | 2.63 | 2.63 | 2.71 | 2.69 | 2.68 | 2.72 | 2.66 | 2.72 | 2.70 | 2.65 | 2.74
Attainment
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2.5 Employer Survey for the AY 2023-24
The following table shows the Employer Survey for the AY 2023-24.

Table 6: Employer Survey for the AY 2023-24
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Autoliv India Pvt Ltd 3 3 3 3 3 3 3 3 3
Robosoft Technologies Pvt. Ltd 2 2 2 3 3 3 3 3 3 3
Magna Automotive India Pvt Ltd 3 3 3 3 3 3 3 3 3
Veoneer India 3 3 3 3 3 3 3 3 3
SAP Labs 3 3 3 3 3 3 3 3 3
Absyz 3 3 3 3 3 3 3 3 3
Autoliv India Pvt Ltd 3 3 3 3 3 3 3 3 3
TIEI Ltd 3 3 3 3 3 3 3 3 3
Volvo 2 2 2 2 2 2 2 2 2
Mresult 2 2 2 2 2 2 2 3 3
Lekha Wireless Ltd 3 3 3 3 3 3 3 3 3
Wureth Elektronik Pvt Ltd 3 3 3 3 3 3 3 3 3
Suprajit Engineering 3 3 3 3 3 3 3 3 3
VVDN Pvt Ltd 3 3 3 3 3 3 3 3 3
RP Soft 2 2 2 3 3 3 3 3 3
Musashi Pvt Ltd 2 2 2 2 2 2 2 2 2
Muthoot Finance 3 3 3 3 3 3 3 3 3
Makino India Ltd 3 3 3 3 3 3 3 3 3
Pacecom Technology 3 3 3 3 3 3 3 3 3
Aarbee 3 3 3 3 3 3 3 3 3
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Sighndesk 2 2 2 2 3 2 2 2 3 2
Kennametal 2 2 2 3 3 3 3 3 3 3
Nexteer India Ltd 2 1 1 1 1 1 1 1 1 2
NTTData 2 2 2 2 2 2 2 2 2 2
Codilar Technology 2 2 2 2 2 2 2 2 2 2

The following table shows the PO/PSO Indirect Attainment Values for the AY 2023-24 from

Employer Survey.

Table 7: PO/PSO Indirect Attainment Values for the AY 2023-24 from Employer Survey

Pg;g's‘d PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11 | PO12 | PSO1 | PSO2
PO./PSO 24 | 236 | 2.34 | 2.32 | 2.32 | 2.22 | 2.16 | 2.26 | 2.23 2.2 2.36 2.24 2.36 2.28
Attainment

2.6 PO/PSO Indirect Attainment for the AY 2023-24

The following table shows the PO/PSO Indirect Attainment Values for the AY 2023-24.

Table 8: PO/PSO Indirect Attainment Values for the AY 2023-24

POs and

PSOs PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Program

Exit 280|270 |283]1278]2.721]1281]2.78] 281|278 2.77 2.77 2.82 2.74 2.79
Survey

Alumni 271 |1 2.71 | 2.69 | 2.63 ] 2.63 | 2.71]2.69] 2.68 | 2.72 ]| 2.66 2.72 2.70 2.65 2.74
Survey
Employer 1 1536 [ 234 | 232 | 232 | 222 | 216 | 226 [ 223 | 22 | 236 | 224 | 236 | 228
Survey

PO/PSO

Indirect 2.66 | 259 | 262258256258 254|258 258 2.54 2.62 2.59 2.58 2.60
Attainment
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2.7 PO/PSO Final Attainment for the AY 2023-24

The following table shows the PO/PSO Final Attainment Values for the AY 2023-24

Table 9: PO/PSO Final Attainment Values for the AY 2023-24

MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING
(A Unit of Rajalaxmi Education Trust®, Mangalore)

Pg;g;‘d po1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Target 2.4412.20]2.0011.8311.95(2.2912.13|1.98|1.69]| 229 | 1.80 | 1.76 | 1.79 | 1.85
Direct
. 1.79]11.62|14511.39|14711.95]|1.79|1.62]|1.37| 1.94 | 1.53 | 1.32 | 1.32 | 1.49
Attainment
Indirect |, cc 1250 |2.62|2.58|2.56 | 2.58 | 2.54 | 2.58 | 2.58 | 2.54 | 2.62 | 2.59 | 2.58 | 2.60
Attainment
PO/PSO
Final 196 |1.81|1.68]1.6311.69[2.08|]194|1.81]|1.61] 2.06 | 1.75 ]| 1.57 | 1.57 | 1.71
Attainment
The following figure shows the final Attainment of POs and PSOs for the AY 2023-24.
Final Attainment of POs and PSOs for the AY 2023-24
3.00
; (.3 (-3
250 ﬁ_ = :m e :m
E:.oo - W= "g °§§ ? =58z b f.; EE‘; =
21.50
g
E 100
=
0.50
0.00
POl  PO2 PO3  PO4 PSO1  PSO2
Program Outcomes and ngram Speclﬁc Outcomes
E Target ® Final PO & PSO Attainment
Figure 1: Final Attainment of POs and PSOs for the AY 2023-24
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Department of Mechanical Engineering
Ref. no.: MITE/ME/2023-24/01
Circular
Date16-10-2023

Dear PAC Members,

The program Assessment committee meeting is scheduled for 17.10.2023 at 10:30 AM in the HoD
office. You are invited to the meeting to share your valuable input.

Agenda:

1. Review of COs and CO/PO & PSO mapping of the courses submitted by the faculty
Review of course plan (ODD sem) submitted by faculty.

Setting of target levels for the 1%, 5™ and 7" sem courses.

Department Calendar of Events for 7" sem.

Identification of coordinators for various activities.

Review of the report of structured feedback from Alumni-2021-22
Review of the report of the structured feedback from the students and faculty of 2022-23

Student’s Project work phase —I

© P N s W N

Any other academic matter

Members

Dr. C. R. Rajashekhar - Chairperson ‘ n
Dr Vignesh Nayak -Member, Coaner &f}/\/\

Dr. Neelakantha V. Londe  -Member

Dr. Mohan Kumar - Member = /
Dr Shivaramu HT - Member \y

LNk

(NMMTZIIDLU

Head of the Dept. of Mechanical Er\gg.
Mangalore Institute of Technology & Enginear
Badaga Mijar. MOOBBIDRI - 574 225
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Department of Mechanical Engineering

COURSE FILE

Material Science and

Course Name . .
Engineering

Course Code/Course Index | BME303

Academic Year 2023-24
Course Coordinator Dr. Vignesh Nayak Ullal
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COURSE DETAILS

Preliminary Information

Course name : Material Science and Engineering
Class : 3" Semester
Course Code : BME303
Academic year :2023-2024
Prerequisites:
e Physics
e Chemistry

e FElements of mechanical engineering

Relevance of the Course:
e Material property modification

e Mechanics of materials

e Design of machine elements
e Kinematics of machines

e Project work and much more

Application Area:
To all the fields that involve the use of materials including software’s that cater to simulate
systems involving materials

MSE
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COURSE CONTENT

MATERIAL SCIENCE and ENGINEERING

Integrated Professional Core Course
[AS PER CHOICE BASED CREDIT SYSTEM (CBCS) SCHEME]

SEMESTER - 111 Subject Code BME303
Teaching Hours / Week: L:T:P 3:0:2 CIE Marks 50
Exam Marks 100 Exam Hours 03
CREDITS - 04

Module-1

Structure of Materials

Structure of Materials

Introduction: Classification of materials, crystalline and non-crystalline solids, atomic bonding: lonic Bonding
and Metallic bonding.

Crystal Structure: Crystal Lattice, Unit Cell, Planes and directions in a lattice, Planar Atomic Density,
Coordination number, atomic Packing Factor of all the Cubic structures and Hexa Close Packed structure.
Classification and Coordination of voids, Bragg’s Law.

Imperfections in Solids: Types of imperfections, Point defects: vacancies, interstitials, line defects, 2-D and
3D-defects, Concept of free volume in amorphous solids. Slip, Twinning

Module-2

Physical Metallurgy

Physical Metallurgy

Alloy Systems: Classification of Solid solutions, Hume- Rothery Rules

Diffusion: Diffusion Mechanisms: Vacancy Diffusion and Interstitial Diffusion, Fick’s laws of diffusion,
Factors affecting diffusion.

Phase Diagrams: Gibbs Phase Rule, Solubility limit, phase equilibrium and Phase Diagrams: Isomorphous
systems, Invariant Binary Reactions: Eutectic reaction, Eutectoid reaction and Peritectic reaction, Lever Rule,
Iron-Carbon Diagram. Effect of common alloying elements in steel. Numerical on Lever rule

Module-3

Nucleation and growth: Introduction to homogeneous and heterogeneous nucleation, critical

radius for nucleation.

Heat treatment: Annealing, Normalizing, hardening, Tempering, Nitriding, Cyaniding, Induction Hardening
and Flame Hardening, Recent advances in heat treat technology. TTT diagram, Recovery-Recrystallization-
Grain Growth. Strengthening mechanisms: Strain hardening, Precipitation hardening (Solid-Solution
Strengthening), Grain refinement.

Module-4

Surface coating technologies: Introduction, coating materials, coating technologies, types of coating: Electro-
plating, Chemical Vapor Deposition(CVD), Physical Vapor Deposition(PVD), High Velocity Oxy-Fuel
Coating, advantages and disadvantages of surface coating.

Powder metallurgy: Introduction, Powder Production Techniques: Different Mechanical methods: Chopping
or Cutting, Abrasion methods, Machining methods, Ball Milling and Chemical method: Chemical reduction
method.

Characterization of powders (Particle Size & Shape Distribution), Powder Shaping: Particle Packing
Modifications, Lubricants & Binders, Powder Compaction & Process, Sintering and Application of Powder
Metallurgy.

MSE
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Module-5

Engineering Materials and Their Properties: Classification, Ferrous materials: Properties, Compositions and
uses of Grey cast iron and steel. Non-Ferrous materials: Properties, Compositions and uses of Copper, Brass,

Bronze.

Composite materials - Definition, classification, types of matrix materials & reinforcements, Metal Matrix

Composites (MMCs), Ceramic Matrix Composites (CMCs) and Polymer Matrix Composites (PMCs),

Particulate-reinforced and fiber- reinforced composites, Applications of composite materials.

Mechanical and functional properties of Engineering Materials: The Design Process and Materials Data:

Types
Mater

of design, design tools and materials data, processes of obtainingmaterials data, materials databases.

ial Selection Charts: Selection criteria for materials, material property Charts, deriving property limits

and material indices.

PRACTICAL COMPONENT OF IPCC

1. Specimen preparation for macro and micro structural examinations and study the
macrostructure and microstructure of a sample metal/ alloys-
2. Study the heat treatment processes (Hardening and tempering) of steel/Aluminium
specimens.
3. To determine the hardness values of Mild Steel/ Aluminium by Rockwell hardness/Vickers
Hardness.
4. To determine the hardness values of Copper/ Brass by Brinell’s Hardness testing machine.
5. To determine the tensile strength, modulus of elasticity, yield stress, % of elongation and
% of reduction in area of Cast Iron, Mild Steel/Brass/ Aluminium and to observe the
necking.
6. To conduct a wear test on Mild steel/ Cast Iron/Aluminium/ Copper to find the volumetric
wear rate and coefficient of friction.
7. To determine the Impact strength of the mild steel using Izod test and Charpy test
8. Study the chemical corrosion and its protection. Demonstration
9. Study the properties of various types of plastics. Demonstration
10. Computer Aided Selection of Materials: Application of GRANTA Edupack for material
selection: Case studies based on material properties. Demonstration
TEXT BOOKS:
1. Ashby, M.F. (2010), Materials Selection in Mechanical Design, 4th Edition, Butterworth-
Heinemann.
2. Azaroff, L.V., (2001) Introduction to solids, 1st Edition, McGraw Hill Book Company.
3. Avner, S.H., (2017), Introduction to Physical Metallurgy, 2nd Edition, McGraw Hill
Education.
4. Powder Metallurgy Technology, Cambridge International Science Publishing, 2002
Reference Books:
1. Jones, D.R.H., and Ashby,M.F., (2011), Engineering Materials 1: An Introduction to
Properties, Application and Design, 4th Edition, Butterworth-Heinemann.
2. Jones, D.R.H., and Ashby,M.F., (2012), Engineering Materials 2: An Introduction to
Microstructure and Processing, 4th Edition, Butterworth-Heinemann.
3. Callister Jr, W.D., Rethwisch, D.G., (2018), Materials Science and Engineering: An
Introduction, 10th Edition, Hoboken, NJ: Wiley.
4. Abbaschian, R., Abbaschian, L., Reed-Hill, R. E., (2009), Physical Metallurgy Principles,
4th Edition, Cengate Learning.
MSE
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Course Plan

Course outcomes
At the end of the course student will be able to:

COl | Demonstrate the fundamentals of crystal structure, mechanical properties of metals and
the imperfections in solids

CO2 | Interpret select phase diagrams to predict the microstructure constituents

CO3 [ Explain the various heat treatment techniques and compare the evolved microstructure
during hardening and tempering through hardness measurements

CO4 [ Introduce nuances of surface coating and powder metallurgy process

CO5 | Apply the method of materials selection, material data and knowledge sources for
computer-aided selection of materials

Validation of Course Outcomes

Cognitive

Class

Course Outcome Level Sessions POs
Student will be able to
CO1 | Demonstrate the fundamentals of crystal PO1-3, PO2-1,
structure, mechanical properties of metals and the U 10 PO6-1, PO12-1,
imperfections in solids PSO-2
CO2 | Interpret select phase diagrams to predict the PO1-3, PO2-1,
microstructure constituents U 10 PO6-2, PO10-1,
PSO-2
CO3 | Explain the various heat treatment techniqges PO1-3, PO2-2,
and compare the evolqu microstructure during U 10 PO6-1, POO-1,
hardening and tempering through hardness PSO-2
measurements
CO4 | Introduce nuances of surface coating and PO1-1, PO2-1,
powder metallurgy process u 10 PO6-1, PO7-1,
PO8-1, PSO-2
COs5 | Apply the method of materials selection, material PO1-3, PO2-1,
data and knowledge sources for computer-aided U 10 PO3-3,
selection of materials PO7-1, PO8-2
, PSO2-2

Cognitive Level : R-Remember, U-Understand, Ap-Apply, An-Analyze, E-Evaluate, C-Create

MSE
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Mapping of COs with POs

CcO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
COo1| 3 2 2 1 1
Cco2| 3 1 1 1
CO3 | 3 1 1 1
CO4 | 1 1 1 1 2
CO5| 3 1 3 1 2 2

Justification for correlation levels mapped

CO | CO-PO | Mapping Justification for correlation levels mapped
CO1-PO1 3 Apply basics of mathematics to obtain information that presents the difference in
packing of atoms in crystal structures
CO1-PO2 2 Obtain theoretical density and change in volume and draw inference/conclusions.
Also, appreciate the role of Bragg’s law in determining the crystal structure.
| CO1-PO6 2 Realize the presence of defects in choosing materials for specific applications and
their role in influencing the mechanical properties
CO1-P12 1 Advancement of new materials never ending. Updating properties of new
materials continuous process for an Engineer [realized through assignment]
CO1-PSO2 1 A knowledge of crystal structure is required to understand the limitations within
which materials are to be used in design of machine elements
CO0O2-PO1 3 Apply predominantly knowledge of science and engineering to understand
fracture. Apply basic knowledge of physics and mathematics to appreciate
formation of an alloy, construction of phase diagrams and concepts in
solidification
CO0O2-PO2 1 Appreciating the role of lever rule in obtaining composition and phases formed in
an alloy. Solve numerical on diffusion to understand and appreciate interstitial
diffusion (aids in carburization)
2 | CO2-PO6 2 Understand the consequence of catastrophic failure by fracture leading to loss of
life and asset and exploring methods to mitigate the same
C02-PO10 1 Ability to understand and make effective presentation with respect to analyzing
the type of fracture. Ability to communicate effectively regarding selection of
alloy composition [Realized through power point presentation and subsequent
seminar]|
CO2-PSO2 1 Knowledge on type of fracture would help in better selection of manufacturing
process
CO3-PO1 3 Utilize information obtained from phase diagram for selection of heat treatment
temperature range with respect to the type of process to be carried out
CO3-PO2 2 Application of CCT curves to select cooling rates and heat treatment temperature
intended for transformation and microstructure comparisons
CO3-PO6 1 . .
3 Understand different heat treatment process with respect to safety
CO3-PO 1 Conduct hardness testing of heat-treated steel in groups
CO3-PSO2 1 Information regarding softening temperature of an alloy, relative amount of phases
present during processing aids in deciding process parameters during
manufacturing
MSE
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CO4-PO1 1 Understand the variables in powder metallurgy and how they affect the outcome

C04-PO2 1 Particle size and shape effect in powder metallurgy understanding from the
perspective of engineering science will help in improving products made from
powder metallurgy

4 CO0O4-PO6 1 Commit to ethical practices while making use of materials used in coting and
and POS8 powder metallurgy as they can affect health of leaving organisms

CO04-PO7 1 Understand the impact of high temperature ceramic particles and coating
consumables on environment

CO4- 2 Knowledge of powder metallurgy techniques is vital for manufacturing

PSO2 components of industrial use such as carbide cutting tools

CO5-PO1 3 Understand the properties of various materials, and apply the knowledge of
material properties to select the right material by assessing the need

CO5-PO2 1 Identification of requirement, conduct literature search to find the proper
material family that can meet the need, eliminate members within the
recognized family to zero-in on the potential candidate based on
engineering science

CO5-PO3 3 Find solution to complex requirement and balance trade-off between
materials to design the components for specified need duly considering

5 requirements

CO5-PO7 1 To appreciate the role and advantage of certain natural fibres (Pine)
compared to silicone and butyl in connection to applications involving
strength by density considerations.

CO5-POS8 2 The task of appropriate material selection is a very critical one. Faulty
selection will lead to loss of property and life. Hence, practitioners must
have ethics and be uncompromising

CO5-PS0O2 2 Knowledge of proper material is of paramount important to select the right
manufacturing route to manufacture industrial components

COURSE EXECUTION

e Teaching Learning Materials [PPT/Videos — Hard or Soft Copy of Notes] for theory
and Manual for the Lab.
e Attendance Register/Status

e Question Papers of IA tests, SEE Question Paper etc.

e Scheme and solution of IA, etc.

ICT tools
Planned

Course delivery:

e PROJECTOR
e GOOGLE CLASSROOM

Assignment:

e GOOGLE CLASSROOM

S. ATTAINMENT CALCULATION

5.1 Assessment Tools Defined
e Continuous Internal Evaluation(CIE)
e Semester End Evaluation (SEE)

MSE
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5.2 Assessment Data

Total number of students=14

Back to Index

. . Internal . 1A 1A | END
Student information assnesesl;?lze‘n ¢ Assignment As: Laboratory Total| Sem 3
SI. N Lab ER -
No. 1A1 | IA2 Total|CRV | " | Total |Total £ 5
USN Name 25)| 25) TA(15)|A1|A2| total @s) | as) Test lab(25) | (50) SEE
(10) (10)
1 lamMT22ME0Q01 |ADdullah 1407 6 [olo]10| 16| 13| 5| 18 |34/ 2 [60]cC
Ibrahim
2 |lamT22MEQ02 |Peekshith Koo b o ygliol 10 | 18 | 13| 7| 20 | 37| 25 | &2 | C
Gowda
3 |4MT22ME003 |Dhanush 1208 6 [10l10]10] 16 |13 8 | 21 | 37| 31 |68
4 |4AMT22ME004|Hasan Ishaq | 13 | 13| 8 [1of10l 10 | 18 | 12 | 5 | 17 | 35 | 23 | 58
5 |4aMT22ME005|Mano) 6 |14 6 |10l10]10] 16 |13 7] 20 |36/ 32 |6s]cC
Kumar
6 |lamT2omEo0s[MOhammed | st o Hglel o |17 | 3| 7| 20 | 37| 29 |66 | C
Mazin
7 |amT22MEQ07|S1dharth 20 18] 11 [1ofwol 10| 21 | 3] 8| 21 | 42| 24 |66|cC
Suresh Babu
8 |Lateral Entry |Abhishekh | 12| 8 | 6 [1of10| 10 | 16 [ 12| 5| 17 [ 33| 19 |52|D
9 |Lateral Entry |Goushith 16| 5 6 (10|18 9 | 15 | 12| 5 17 32 | 13 | 45
l Koushik
10 | Lateral Entry Shetty 1713 6 |1olto] 10 16 125 | 17 | 33| 11 |55]|D
11 |Lateral Entry ErakyathK o 10| 6 |10]8] 9| 15| 12] 6] 18 |33]27 [44]F
12 |Lateral Entry [OUTdata 1o f i3l 6 Hiols| o | as |12 | 7| 19 [ 34| 21 |e0]|
Karve
Shrijith
13 |[4AMT23ME405|Vnayaka T |[15| 6 | 6 |10]8]| 9 | 15| 13| 6 | 19 | 34| 20 |63 cC
S
14 |4MT23ME406| Yuvaraj 151 6 6 |10(8] 9 | 15 | 12 | 6 18 33 1 29 | 62| C
MSE




5.3

Attainment through SEE

BME303

Number of Percentage of
No of Class Students g
. students .
students Average scoring Attainment
Course Name/ Code 9 scored above
appeared | Marksin | above class level
. class average
for SEE SEE average in in SEE
SEE
Material Science
and Engineering 14 30.00 2 14.29 0

If percentage of students scored above class Average in SEE>=60%, Attainment level is 3

Else if <60% but >=50%, Attainment level is 2
Else if <50% but >=40%, Attainment level is 1

Else Attainment level is 0.

5.4 CO Attainment
Total number of students in the course: 14
% of Overall
% of . . . Direct . Indirec CcO Overal
sudems | S | studens | on | DiretCO| T | I | TCo” | aanm | 10
COs scored h " Attain . Attain ent Attain
~—60 through above Through | 0.5*SEE+ ment Attain ment —0.8*DA ment
° CIE Class SEE 0.5*CIE ment :
CIE level Level L+0.2*1 Level
Average DAL
C302.1 0.00 0 14.29 0 7.14 0 96.43 3 25.00 0
C302.2 14.29 0 14.29 0 14.29 0 96.43 3 30.72 0
C302.3 7.14 0 14.29 0 10.71 0 100.00 3 28.57 0
C302.4 7.14 0 14.29 0 10.71 0 95.24 3 27.62 0
C302.5 14.29 0 14.29 0 14.29 0 97.62 3 30.95 0
MSE
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5.5 Gap Identification

Overall CO Attainment Overall
COs CO Attainment Target % Observation
=0.8*DALA+0.2*IDAL
C302.1 25.00 65 Target Not attained
C302.2 30.72 65 Target Not attained
C302.3 28.57 65 Target Not attained
C302.4 27.62 65 Target Not attained
C302.5 30.95 65 Target Not attained
5.6 CO Attainment Level Report
0
Target Level (60% CO Attainment Level Observation in %
assumed)
3 0.00 Target Not attained
5.7 PO Attainment-Direct
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Target | 2.60 | 1.20 | 3.00 1.67 | 1.00 | 1.50 | 1.00 | 1.00 1.00 1.40
PO/PSO
Attainment | 0-30 | 0.13 | 0.43 0.18 | 0.13 | 0.20 | 0.11 | 0.14 0.07 0.16
Nommalized | 0,12 | 0.11 | 0.14 0.11 | 0.13 [ 0.13 | 0.11 | 0.14 0.07 0.12
uc
5.8 PO Attainment-Indirect
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY9 | PO10 | PO11 | PO12 | PSO1 | PSO2
2.60 | 1.20 | 3.00 1.67 | 1.00 | 1.50 | 1.00 | 1.00 1.00 1.40
Target
popso | 2.53 | 1.16 | 2.93 1.62 | 0.96 | 1.45 | 1.00 | 0.96 0.96 1.36
Attainment
Normalized | 0.97 | 0.97 | 0.98 0.97 | 0.96 | 0.97 | 1.00 | 0.96 0.96 0.97
Value

MSE
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5.9 PO Attainment-Overall

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
2.60 | 1.20 | 3.00 1.67 | 1.00 | 1.50 | 1.00 | 1.00 1.00 1.40
Target
porso | 0.75 | 0.34 | 0.93 0.47 | 029 | 045 | 0.29 | 0.31 0.25 0.40
Attainment
Normalized | 0.29 | 0.28 | 0.31 0.28 [ 0.29 | 030 | 0.29 | 0.31 0.25 0.29
Value
6. ACTION
6.1 Observations by the Faculty (Overall)
Course . . .
Target Attainment Action Proposed to bridge the Gap
Outcomes
C802.1 0
0 Industrial Visit/workshop to be plan to understand the
C802.2 curriculum more effectively.
C802.3 0 . S ,
: Material Science and Engineering NPTEL video to be
0 play during the class to understand the concept well
C802.4
enough
C802.5 0
MSE
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COURSE DETAILS

Preliminary Information

Course name : Material Science and Engineering
Class : 3" Semester
Course Code : 21ME33
Academic year :2022-2023
Prerequisites:
e Physics
e Chemistry

e FElements of mechanical engineering

Relevance of the Course:
e Material property modification

e Mechanics of materials

e Design of machine elements
e Kinematics of machines

e Project work and much more

Application Area:
To all the fields that involve the use of materials including software’s that cater to simulate
systems involving materials

MSE
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COURSE CONTENT

MATERIAL SCIENCE and ENGINEERING

Integrated Professional Core Course
[AS PER CHOICE BASED CREDIT SYSTEM (CBCS) SCHEME]

SEMESTER - 111 Subject Code
21ME33
Teaching Hours / Week: L:T:P 3:0:2 CIE Marks 50
Exam Marks 100 Exam Hours 03
CREDITS - 04

Module-1

Structure of Materials

Introduction: Classification of materials, crystalline and non-crystalline solids, atomic bonding

Geometrical Crystallography: Symmetry elements: the operation of rotation, Proper and Improper rotation
axes, Screw axes, Glide planes

Crystal Structure: Crystal Lattice, Unit Cell, Planes and directions in a lattice, Planar Atomic Density, packing
of atoms and packing fraction, Classification and Coordination of voids, Bragg’s Law

Imperfections in Solids: Types of imperfections, Point defects: vacancies, interstitials, line defects,

2-D and 3D-defects, Concept of free volume in amorphous solids

Module-2

Physical Metallurgy

Alloy Systems: Classification of Solid solutions, Hume- Rothery Rules

Phase Diagrams: Gibbs Phase Rule, Solubility limit, phase equilibria and Phase Diagrams: Isomorphous
systems, Invariant Binary Reactions, Lever Rule; important phase- diagrams, Iron-Carbon Diagram.
Diffusion: Diffusion-Fick’s Laws, Role of imperfections in diffusion

Module-3

Nucleation and growth: Introduction to homogeneous and heterogeneous nucleation, critical radius for
nucleation.

Plastic Deformation: Slip, Twinning; Recovery- Recrystallization-Grain Growth, Introduction to
Strengthening mechanisms. Lever rule and phase diagram.

Heat treatment: Annealing, Normalizing, hardening, Tempering, Nitriding, Cyaniding, Induction Hardening
and Flame Hardening, Recent advances in heat treat technology. TTT diagram, microstructural effects brought
about by these processes and their influence on mechanical properties.

Module-4

Surface coating technologies: Introduction, coating materials, coating technologies, types of coating,
advantages and disadvantages of surface coating.

Powder metallurgy: Introduction, Powder Production Techniques: Different Mechanical and Chemical
methods, Characterization of powders (Particle Size & Shape Distribution), Powder Shaping: Particle Packing
Modifications, Lubricants & Binders, Powder Compaction & Process, Sintering and Application of Powder
Metallurgy.

Module-5

Materials Selection

The need for material selection in design, the evolution of Engineering materials.

The Design Process and Materials Data: Types of design, design tools and materials data, processes of
obtaining materials data, materials databases

Engineering Materials and Their Properties: The classes of engineering materials and their structure, material
properties: mechanical properties, functional properties.

MSE
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Material Selection Charts: Selection criteria for materials, material property Charts, deriving property limits
and material indices, materials indices which include shape

PRACTICAL COMPONENT OF IPCC

1. Specimen preparation for macro and micro structural examinations and study the
macrostructure and microstructure of a sample metal/ alloys-

2. To study the crystal structure of a given Cast Iron, Mild steel, Aluminium and
Copper/Brass specimens and study the crystal imperfections in a given Cast Iron, Mild
steel and Aluminium specimens.

3. Study the heat treatment processes (Hardening and tempering) of steel/Aluminium

specimens.
4. To determine the hardness values of Mild Steel/ Aluminium by Rockwell hardness/Vickers
Hardness.
5. To determine the hardness values of Copper/ Brass by Brinell’s Hardness testing machine.
6. To study the creep behaviour of a given Cast Iron or Aluminium specimen.

7. To study of microstructure of welding Mild Steel components and Heat affected zone
(HAZ) macro and micro examinations

8. To determine the tensile strength, modulus of elasticity, yield stress, % of elongation and
% of reduction in area of Cast Iron, Mild Steel/Brass/ Aluminium and to observe the
necking.

9. To conduct a wear test on Mild steel/ Cast Iron/Aluminium/ Copper to find the volumetric
wear rate and coefficient of friction.

10. Study the chemical corrosion and its protection. Demonstration

11. Study the properties of various types of plastics. Demonstration

12. Computer Aided Selection of Materials: Application of GRANTA Edupack for material
selection: Case studies based on material properties. Demonstration

TEXT BOOKS:
1. Ashby, M.F. (2010), Materials Selection in Mechanical Design, 4th Edition, Butterworth-
Heinemann.

2. Azaroff, L.V., (2001) Introduction to solids, 1st Edition, McGraw Hill Book Company.

3. Avner, S.H., (2017), Introduction to Physical Metallurgy, 2nd Edition, McGraw Hill
Education.

4. Powder Metallurgy Technology, Cambridge International Science Publishing, 2002

Reference Books:

1. Jones, D.R.H., and Ashby,M.F., (2011), Engineering Materials 1: An Introduction to
Properties, Application and Design, 4th Edition, Butterworth-Heinemann.

2. Jones, D.R.H., and Ashby,M.F., (2012), Engineering Materials 2: An Introduction to
Microstructure and Processing, 4th Edition, Butterworth-Heinemann.

3. Callister Jr, W.D., Rethwisch, D.G., (2018), Materials Science and Engineering: An
Introduction, 10th Edition, Hoboken, NJ: Wiley.

4. Abbaschian, R., Abbaschian, L., Reed-Hill, R. E., (2009), Physical Metallurgy Principles,
4th Edition, Cengate Learning.

5. P. C. Angelo and R. Subramanian: Powder Metallurgy- Science, Technology and
Applications, PHI, New Delhi, 2008

MSE
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Course Plan

Course outcomes
At the end of the course student will be able to:

CO1 Understand the atomic arrangement in crystalline materials, and describe the periodic
arrangement of atoms in terms of unit cell parameters and identify various kinds of
defects

CO2 Understand the importance of phase diagrams and the phase transformations.

CO3 Explain the various heat treatment methods for controlling the microstructure and
acquire knowledge on strengthening of metals

CO4 Introduce nuances of surface coating and powder metallurgy process

CO5 Apply the method of materials selection, material data and knowledge sources for

computer-aided selection of materials

Validation of Course Outcomes

Course Outcome Cognitive Class POs
Level Sessions
Col Understand the atomic arrangement in Understand | 8 ?g’g’z 1 08,
crystalline materials, describe the periodic P02, 09, 0O10-
arrangement of atoms in terms of unit cell 2
g PO1-3
parameters and identify various kinds of
defects
CO2 Understand the importance of phase Understand | 8 g?é’ P(S)C3),2 ?4=
diagrams and the phase transformations. PO7-2
POI1-3
CO3 Explain various heat treatment methods for | Understand | 8 gg’g’z 1 010,
controlling the microstructure and acquire P02, 03, 04,
knowledge on strengthening of metals 1?3’1(_)312'2
CO4 Introduce nuances of surface coating and | Understand | 8 POL, 02, 06,
. . . 07,08, 012-1
describe the variables affecting powder PO3, 09,010,
metallurgy components PS0O2-2
CO5 Apply the method of materials selection, Apply 8 P06, O7-1
. PO4, 05, 08,
material data and knowledge sources for 010, o12,
computer-aided selection of materials PS02-2-2
PO1, 02, 03-3

Cognitive Level : R-Remember, U-Understand, Ap-Apply, An-Analyze, E-Evaluate, C-Create

MSE
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Mapping of COs with POs

CcO

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

POI11

PO12

COl1

2

CO2

1

CO3

2

CO4

1

CO5

W —| W | W| W

3

CO

2.6

1.8

N[ W

1.25

1.25

:—tl\)l\)v—‘r—*l\)

l—tl\)>—a[\)>—a

Mapping of COs with PSOs
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Justification for correlation levels mapped

Semester: 34 Academic Year: 2022-23

Course Code: 21ME33
Course Name: MATERIAL SCIENCE and ENGINEERING

CO | CO-PO | Mapping Justification for correlation levels mapped
CO1-PO1 3 Apply basics of mathematics to obtain information that aids in deciphering unit
cell’s parameters
CO1-PO2 2 Identifying crystal planes, directions and their families to have an idea about
relative ease of deformation and to possess knowledge on symmetric operations
on crystal geometries
CO1-PO7 1 Appreciate the role of vacancies in catalytic converters in automobiles to adsorb
pollutants
1 | cO1-POS8 1 Identify and report of defects in materials by the engineer must be bound by
ethics to bring out the true nature of the produced material
CO1-PO9 2 The metallographic preparation and subsequent examination, interpretation as
and PO10 well as reporting the findings needs team effort. Students must therefore
inculcate practices that help them to collaborate, contrast and cooperate as a
team.
COl1- 1 A knowledge of crystal structure is required to understand the limitations within
PSO2 which materials are to be used in design of machine elements
CO2-PO1 3 Apply basic knowledge of physics and mathematics to appreciate formation of
an alloy, construction of phase diagrams
CO2-PO2 1 Appreciate the role of lever rule in obtaining composition and phases formed in
an alloy
CO2-PO3 1 Gain understanding of the significance of phase diagram to design alloys and
assess their subsequent impact on the environment.
CO2-PO4 1 With the fundamental knowledge of binary phase diagram, the pupil can extend
the learnings to higher order systems which subsequently aids in obtaining vital
o) information to conclude findings
CO2-PO7 2 Understand the role of diffusion of elements in a matrix to develop materials that
can capture and store earth warming gases
CO2- 1 Ability to understand and make effective presentation with respect to phase
PO10 diagrams. Ability to communicate effectively regarding selection of alloy
composition
CO2- 1 Advancement of new materials is never ending. Knowledge of phase diagrams
PO12 of alloys is essential to select the right composition
CO2- 1 Knowledge of phase diagrams would help in better selection of materials for
PSO2 manufacturing process
CO3-PO1 3 Utilize information obtained from phase diagram for selection of heat treatment
temperature range with respect to the type of process to be carried out
3 CO3-PO2 2 Application of TTT curves to select cooling rates and heat treatment temperature
intended for transformation
CO3-PO3 2 Appropriate heat treatment permits design of system components that meet
specified need
MSE
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CO3-PO4 2 Conduct hardness test to analyze hardenability of steel post heat treatment and
interpret the result to conclude the effectiveness of heat treatment performed

CO3-PO5 2 Choose the right hardness test and compare the result obtained with that
published in literature to realize the influence of material composition on the
hardness obtained

CO3-PO9 1 Conduct hardness testing of heat treated steel in groups

CO3- 1 Ability to comprehend and make effective presentation with respect to heat

PO10 treatment of different materials.

CO3- 2 Advancement of new materials never ending. Updating knowledge of Heat

PO12 treatment of materials continuous process for an Engineer.

CO3- 1 Information regarding softening temperature of an alloy, relative amount of

PSO2 phases present during processing aids in deciding process parameters during
manufacturing

CO4-PO1 1 Understand the variables in powder metallurgy and how they affect the outcome

CO4-PO2 1 Particle size and shape effect in powder metallurgy understanding from the
perspective of engineering science will help in improving products made from
powder metallurgy

CO4-PO3 2 Design  engineering components and processes that cannot be
manufactured/fabricated using conventional approaches such as casting, rolling
etc.

CO4-PO6 1 Commit to ethical practices while making use of materials used in coting and

and POS powder metallurgy as they can affect health of leaving organisms

CO4-PO7 1 Understand the impact of high temperature ceramic particles and coating
consumables on environment

CO4-PO9 2 Production and use of coating and powder metallurgy consumables is a team

and PO10 effort and will involve different category of personnel’s. Therefore, the pupils
will need to appreciate this and communicate effectively.

CO4- 1 Advancement of new materials never ending. Hence, the engineer will have to

PO12 be up to date and continually scout to find process, and system improvements

CO4- 2 Knowledge of powder metallurgy techniques is vital for manufacturing

PSO2 components of industrial use such as carbide cutting tools

CO5-PO1 3 Apply the knowledge of material properties to select the right material by
assessing the need

CO5-PO2 3 Identification of requirement, conduct literature search to find the proper material
family that can meet the need, eliminate members within the recognized family
to zero-in on the potential candidate based on engineering science

CO5-PO3 3 Find solution to complex requirement and balance trade-off between materials to
design the components for specified need duly considering safety requirements

CO5-PO4 2 Research material selection charts to investigate desired materials, analyse and
interpret its myriad property data to conclude a finding

CO5-PO5 2 Use GRANTA Edupack for material selection and from the resource available
such as MatWeb and understand the limitations of the material selected

CO5-PO6 1 To understand the safety requirements associated with the use of various
materials

MSE

Back to Index




CO5-PO7 To appreciate the role and advantage of certain natural fibres (Pine) compared to
silicone and butyl in connection to applications involving strength by density
considerations.

CO5-PO8 The task of appropriate material selection is a very critical one. Faulty selection
will lead to loss of property and life. Hence, practitioners must have ethics and
be uncompromising

COs5- Able to comprehend and make effective presentation with respect to understand

PO10 the properties and selection criteria and methodology followed

COs5- Advancement of new materials is never ending and engage in independent and

PO12 life-long learning

COs5- Knowledge of proper material is of paramount important to select the right

PSO2 manufacturing route to manufacture industrial components

COURSE EXECUTION

e Teaching Learning Materials [PPT/Videos — Hard or Soft Copy of Notes] for theory
and Manual for the Lab.
e Attendance Register/Status

e Question Papers of IA tests, SEE Question Paper etc.

e Scheme and solution of IA, etc.

Course delivery: e PROJECTOR
e GOOGLE CLASSROOM
LCT tool Assignment: ¢ GOOGLE CLASSROOM
ools
Planned e GOOGLE FORM
e NPTEL
Flipped class: e GOOGLE DRIVE
e YOUTUBE
Topic:

Technical talk by Resource
person from Industry

Materials in Aircraft Industry

Name of Resource person:
Dr. Sanjay Vinayak Tikale

Designation & Details of resource person:
Research Engineer, Alten India, Bangalore

MSE
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S. ATTAINMENT CALCULATION

5.1 Assessment Tools Defined
Continuous Internal Evaluation(CIE)

Semester End Evaluation (SEE)

5.2 Assessment Data

Total number of students = 20

Back to Index

Ass
IA | TA | ign
T1 T2 me ,ﬁ:E IFIEt Total SEE Total
# USN Name Ma | Ma | nt co | rractl g ota
rks | rks | Ma ry ical (50) (0) (100)
@0 | @0y | rks | GO | GO
(20)
1. | amT21ME001 | M C Sathvik 8 | 14 | 18 | 20 16 | 36 8 44
Patel
2. | 4AMT21ME002 Nishanth 11| 8 [17] 18 9 27 11 38
Pradhyumna
3. | 4AMT21ME003 1016 | 18 | 22 17 39 10 49
Murthy
4. | AMT21MEO04 | PrakyathShetty | 3 | 7 | 16 | 15 16 31 3 34
5. | 4MT21ME005 Prashanth 10| 16 | 20 | 23 15 38 10 48
6. | 4AMT2IME006 | Rohan K U 9 | 11| 16 | 18 16 34 9 43
7. | 4AMT21ME007 Rohan K 13113 ] 15 ] 21 16 37 13 50
8. | 4MT21ME008 | Rohan Shankar | 12 | 18 | 19 | 25 17 42 12 54
9. | 4MT21ME009 | Shayan D’souza | 14 | 14 | 12 | 20 17 37 14 51
10.| 4MT21IMEO10 | ChetanShetty | 13 | 6 | 13 | 16 12 28 13 41
11.| 4AMT21MEO11 Skanda S V 5 1 13| 14| 16 15 31 5 36
12.| 4AMT21MEO12 | SourabhHegde | 10 | 4 | 17 | 16 14 30 10 40
MSE




13.| 4AMT21MEO013 Thoran M R 10 16 | 20 23 15 38 10 48
14.| 4MT22ME400 | Abhinav Ranjith | 11 16 19 23 15 38 11 49
15. 4MT22ME401 Krithik 5 11 19 18 16 34 5 39
16.| 4MT22ME402 Pranam 13 4 20 24 16 40 13 53
17.| amT22ME403 | © rasann];‘ Kumar |5 g | 17 | 17 17 | 34 7 41
18.| 4aMT22ME404 | Rohith Kumar 4 12 19 18 15 33 4 37
19.| 4MT22ME406 Supreeth 8 13 | 20 21 17 38 8 46
20.| 4MT22ME405 $ Murali 5 1 13]20] 19 | 16 | 35 5 40
Krishna
5.3  Attainment through SEE
Number of Percentage of
No of Class Students 8
. students .
students Average scoring Attainment
Course Name/ Code ? scored above
appeared | Marksin | above class level
. class average
for SEE SEE average in in SEE
SEE !
Material Science
and Engineering 20 30.00 6 30.00 0
21ME33

If percentage of students scored above class Average in SEE>=60%, Attainment level is 3
Else if <60% but >=50%, Attainment level is 2

Else if <50% but >=40%, Attainment level is 1

Else Attainment level is 0.

MSE
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5.4 CO Attainment

Total number of students in the course: 20

% of Overall
% of . o . . Direct . Indirec co Overal
students At:z;mn; studen(;s At:z;mn; Dll'e(it CcoO co Iltl(groec tCO Attainm 1CO
COs scored ent ‘eve seore ent feve e Attain . Attain ent Attain
~=60% through above Through | 0.5 *SEE+ ment Attain ment | =0.8*DA | ment
CIE ClE | Class SEE | OSCIE | jover | ™MeMt | Pevel | L4+0.2*1 | Level

verage DAL
C302.1 80.00 3 30.00 0 55.00 2 80.00 3 60.00 3
C302.2 60.00 3 30.00 0 53.80 2 85.20 3 60.08 3
C302.3 65.00 3 30.00 0 54.20 2 84.50 3 60.26 3
C3024 85.00 3 30.00 0 57.50 2 79.17 3 61.83 3
C302.5 65.00 3 30.00 0 53.90 2 84.83 3 60.09 3

5.5 Gap Identification
Overall CO Attainment Overall
COs CO Attainment Target % Observation
=0.8*DAL+0.2*IDAL

C302.1 60.00 60 Target Attained

C302.2 60.08 60 Target Attained

C302.3 60.26 60 Target Attained

C3024 61.83 60 Target Attained

C302.5 60.09 60 Target Attained

5.6 CO Direct Attainment Level Report

Target Level CO Direct Attainment ..
(60% assumed) Level Observation in %
3 2.00 33.33 % Difference

MSE
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5.7 PO Attainment-Direct

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | POI12 | PSOI | PSO2
Target | 2.60 | 1.80 | 2.00 | 1.67 | 2.00 | 1.00 | 1.25 | 1.33 | 1.67 | 1.60 - 1.50 ; 1.40
APO/PSO 142 | 098 | 110 | 090 | 1.08 | 056 | 069 | 0.73 | 093 | 0.88 ; 0.82 ; 0.77
ttainment
N"S,’;ﬁized 054 | 055 | 055 | 054 | 054 | 0.56 | 0.55 | 055 | 0.56 | 055 | - 0.55 ; 0.55
5.8 PO Attainment-Indirect
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | POI12 | PSOI1 | PSO2
Target | 2.60 | 1.80 | 2.00 | 1.67 | 200 | 1.00 | 125 | 133 | 1.67 | 1.60 - 1.50 - 1.40
APO./PSO 217 [ 150 | 167 | 141 | 169 | 082 | 1.04 | 1.10 | 134 | 132 ; 1.26 ; 1.16
ttainment
NO{‘,*;fized 083 | 083 | 083 | 085|085 | 082|083 082|081 082 | - 0.84 ; 0.83
5.9 PO Attainment-Overall
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Target | 157 | 109 | 121 | 1.00 | 120 | 061 | 0.76 | 0.81 | 1.01 | 097 0.91 0.85
APO./PSO 060 | 0.60 | 0.61 | 060 | 0.60 | 0.61 | 0.60 | 0.61 | 0.61 | 0.61 0.60 0.61
ttainment
NOS,’;ffezed 1.57 | 109 | 1.21 | 1.00 | 1.20 | 0.61 | 0.76 | 0.81 | 1.01 | 0.97 0.91 0.85
MSE
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6. ACTION

6.1 Observations by the Faculty (Overall)

Course . ) .
Outcomes Target | Attainment Action Proposed to bridge the Gap

C802.1 3 3

C802.2 3 3

C802.3 3 3 The higher targets to be set for the next academic year as

: a part of continuous improvement.

C802.4 3 3

C802.5 3 3

MSE
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